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1 Uaohln*^ Sbe«
X Sbap«r« St«nl«gr« fioulwv Shapar
1 8iir« Band £0*21
iMftd SmX«
nxxY ORAmo AXtB mx»
FmdUim t9r%
MM ESdtt
SlMtrUal
Blsotrlofd ^MOBneott
Bxhuiata, Hsorlvr tbUB «ly
B)di&u«1»« Lighter thus mXr
nr« Exti8eulth«r
Pirst Aid
Bouc^oMpiag wiA
«tor«c9 of Material*
faaoagMNtya
UlttMlnatioa
PoraoflaX
PlpizkS
Sanitatioa
&afoty liaotinga
Satoty Znapootlona
Roooyda
Poao not jgaot RaquiraBuaaf
Xom Io«a Moot ZnattraaM
Sobool Zad« Zad*
coda Coa» C?od»
MIS
14
UW
BagnOatinkt
XTtoe
«a
tta
7»U
X«89
UZl
M
9\lO:> •t>«>O epoo-
•w~•fd4ta 
11
Pll! ·~ax tomtos 
••ite.1a1g "Ml! Wt UOJ 
i,a•i1Jnbil! , ••• iOa naa 
9$
XT milTXIO OOP
Ptovlflena tmtt
IBIU
Bom Bd.t«
£l««trioaX SftulSHWBt
ElMtrloal Dlaoonn««t
BadMbu«t«, Haarlvr tkam adr
Bxhausts, Ught«r thM «lr
rir* Sxtlnguishsr
rirst A14
Bous^kMptng ftad
Stores* Matwriala
IlXoBlaatloa
Pir«oQ«l ^otMtlisat
Piping
Sanitation
Safety Af^atlxigs
3af*ty- lnip»oti«a«
a«o<v4i
Do»t a»t
Tcwa iova
fl»hoeI Z»l«
Ood« Co<»
Utt
•jg.i'CSS-
IM0 itociilatlo&s
Oodi
U
9618
u
lUU
IfA
mil
sa
88a
8a
nu
18#S
i*8i
i.el
X»4
MDoee pot M^qt B»€tulywq»« ^
Tm Iowa lQ«uy«no«
QohooX Xnd» Zsd# B«gialfttLoa»
Oodtt Oodo Cod?
S%ulpMnt« Pviatiac ^9
a C«B«t Pini* B«ttftlM
Gaat*
0«a«, QnXlm* OM
Iat«rtyp«
Fr«t«« c«BpbollH!lyXiador
Proatji GAP Ciortva Profc
Praia* GAP Uor^an I'raaa
Staplar
Xfinar
Buid toola
fl
m sxscossioK or fketaxuk aiBSStiBati® mooisa m uKmu
ft« JMoatrlal JMuaatloe afaop# of tho Zadopondont aohool Dlstrlot
of Dmaportf lAm Judgod bgr tb* w^ool oootlono of tho Oodo of Zom^
hoM ao Mbatudard ooaditioB»«
U tiM MM &a«taUatio&o vwo tho proporV of * prlYato laduotiy
opor&tlac widor «i« iadaotrUl oootioao of tb« Oodo of ttera
would 1m 69 •ttbotaadard oacidltioaa to bo oorrootod*
Zf tha ooao iaotallotiont woro tho pvoporlQr o' prlirato iadaotty
opoamting la tho noli^borlne Stoto of Wiooanola thoro would ha W
•ubotandard oonditloao to bo oorrootod*
fho OVDO laatallatlona. If tho propor^ of prlToto Induatiy^
oporatSas la Xooa would pvobi^ly voquiro tho oorrootl<m of 891
auhftaiidard oondltlono oo that full laotmusoo oototkieo oould bo ooourod.
Mia 1
•Mfclaao aad Sorriooo falliac ^ Moot j^ulroaoata
Faotoro
i!o*a
Mool
eoda
TSST
zad«
Ooda
iriao*
Zad*
Oodo
Zaottfaaoa
Roeulatiaaa
Haohlnoi oad fluid loola 0 U 19 d9
Proriolono for Sarviooo 0 a «• ids
Total e M M m
• >, • " = r '
u
!
I t
f
ti
SitoU S
8ab«t»ateNl ud WkbA ToqIs
ioffa W Vlia« SnaittfUBM
Mto^l iBd* lad* BagttlatlM
Cod# Ood« Oote
ko« IM* !•* Sm* «•••
Drill*« 9BW*r» Bortabls 8 18,8
Orlll Pr«ai * U6T • I 8 i8«a
Tumfto*!, Braas 1 88.11
OanarAtoy, Ifoter 1 17«U
Orl&d«r«» Floor a 8 4 81«1
lAddW I 8,8
Lutbrn. IMftl s u«r « 1 8 18.8
LattwSj 1ft>od B U«7 8 1 8 18.8
millnK liRtthin* 1 U87 1 1 1 16U
Oratt« Ger» I 88.11
PUBtr I
X
81.68
18.4
Bou%«r« 8 80.88
8utd«r« 8 80»88
3urs* B«aA 4 80.81
flhaipm 8 80.88
flbwurt 8 81.7
Surf«oe OriadiV X 18*8
trlBB»r» Bap«r 1 88.81
TertloAl KlU 1 urr 1 I 1 18.8
1l«ld«r« A«C* 1 lf*t
Band Tools
totaX li It 48
«7
Tid>l« »
8i^ttes4«rd Fr«vi0loai for 8«rri<
Frvvialons f«n
0»— aot ii—t axittirypta
lomi 10M WiflOt xnwwittM
aidMol 2iid« xnd*
Opd9 God*
losttloti«aui
Ho. ioo. Ho. 8oo» Ho* 000.
Aoid* 4 W»8
Soon SxltO 0
UootriaaX Bqiul{W»3t 18 ir^i4
U 17^87
Slaotrioal Olaoonnooto 18 88 18 17 «8
Sidiousta« Hoff^ar than air U un u 8 U 88^
fidiattataf I4.shtor ^kaa air • U90 8 88fU
Flro Sxtlngulahor 80 8818 80 17,18
Firat Aid 18 8fl
Houaokaoplag and 8 Bfl
Storage of Katorlalo 8 88a
PMaafoaiQro 80 M 80 6*1
2ll«laatl«« 18 7»18
PoroecttI Arotoottoao IT
1
4*8
4,1
Flpliiis U 16 «8
SaBitatloB 0
Safaty MaotlAgfl 80 UH
Safoty XnopaotlflM 80 un
l^oordo 80 U8t 80 1#4
fotol 48 88 848
A MMipariooa of th« oubatandard oondltlona abowa by tiio tbroo
Oodoc and tbo Xnaiiranoa RaguXatioua Isdioata that tha ZntunuM*
fiogulaticDa ara nora orltioaX, spaoiflo, and raatrlotlTa* Iborafort^
tha aoaoXualona and raoosnMHadatiaiio of oorraotlTa noaaturaa to bo talMi
mXlX bo dlsouaood la tho erd«r of ttelr fro^oflavy of ooourronoo*
It ft opooiflo reooemendAtleo la boaod m l&ottroBoo BoguXatlanOt ^
Motion WMbar of tbo rogulatlaa ap^ooro ia parwtboolo foUooiag tti*
olooo of tho otatMMntf
WbU 4
M»etf«4«rd
T -
U -M.':: rs'^ » 'Jt
ituliMnt Guoa ord«y XnwraaM IbNEUla^W
firm iProa* • I lft.8
Bur, Band 4 $ 80«S1
Qrinimr^ Floor 4 S 81.1
DrlUf Fowor« Piarti^I# I 4 18»8
Lfttiko, Hotal S 1 ie#a
Latho, )ROod » • ia«8
Sander « f 80*98
Routor s • 80,88
Ehapor a t 80,88
Sioar $ Id 8ur
iAdd«r I 11 8*5
Woldor* A*G* 1 u 17*T
OaDorator« Hotor 1 IS 17*11
MilXiag llaahiii* 1 u 18«8
Vsrtloal UiU 1 li 18*8
^rfaoe Oriftdnr 1 10 18*9
Plaoor 1 IT ie*4
PloBor 1 1« 81*88
Trlsx29Tg Paper 1 If 88*21
fumaoo, Sraaa 1 80 88*U
Cot^ I 81 88*11
Sand Toola 0 88
Total 4t
BHemsedBiloee « B^uipMat
WtlX SESSE* polity !• not fully guarded* Ifuiuf^tur^r hfui
•1jm« proridad fall gUMrdB* Ouarda ahould be pufohM«d« (18*8}
2* ftwr« g«MBd« Xha upp»r and loirvr T&aala ar« not guarded on tba bMka*
(hwirda «himld b« oonatruotod to oonixlotaly analoM tho trsrol of th«
blad* 93t99wtixk% that portioa botini«i tho gi^do and tabl«« (t0*tl)
yi»qr» Sw hood* d« a«t MMplvttlar «b«X«m tb«
^t«oti«B hood* ^ould oovor both sidoo aad pMrlitkonl aar^BM
t
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ZSCSlSSiMM* ^ pull«gr is sot fuUy ca«rd«d« a s^mupA
rtwOA tw toiXt* (IdU)
Orta<»g» thm liwriMBtel mp«««A belt &• Ims Itea •
froK %lui fXeer* A cswrd timlA bt ImUt* (16*9)
J2SB5E» ^ fwur* OR tbd •li^pvF Ikix ftdJuvtBum-fc m*« wpoMd* A
(oard thouXd hm built* (18*4)
19* Phmw9 th« planer bed does not have a ecnrer to prevent shear
betireett the bed and -^e oarrlage* A, set of oovers should be built
and lastaXled between openings* (&1«82)
19* grtawer. gaper* Siere Is no guard te prevent operators hands frflK
eaterins l&e sene of tha knife travel* A c^ard should b« builli smd
iastallad* {tXOX)
ftrato* flMra is no Mhaust to rsttove ipum* Aa esoapa
aadiaust lAaould bo built sad iastallod* (I0«U)
SSESfl no aadumst to r«D0vt A "mast trm tha
••en t« vindoir should bo built* (28*11)
41
8
ittbittBdArd FiroTlilflBt t9r 8»rvl««
Prorieloos for* CMOg Orter lliottroBoo Bogolatioao
tooordg SO 1 1«4
tefeiy DsapootiMi so t 1«81
8afet3r Hoetii^ 80 8 1*88
]>ak«eag«rayo 10 4 8*1
Fire SxtingolrtkW to 8 17»X6
XUunlnaticQ 14 8 7*18
Yoreo&al Proteotisii 17 T 4»e
Sleotrioal B^uipeant 16 8 17.14
(Ideotlfioatiae Ciroulte)
rirat a14 14 9 8*1
Eleotrioal OieooKmeot U 10 17#8
Sxhauste* Heavlor than air U u 88«8
Slootrioal S^ulfnent^ Oroundlag U 18 17*87
fiplng 11 18 16«8
laihaueto, Llghtiv than oly 9 14 88<U
Aeido« Storago 4 18 88*8
Bouoekooping aiMl Mofogo of i X8 88*1
Matoriali
« m m m 8 IT 8.1
Fortonal Proteetion 1 18 4.1
loon sai^te 0 19 8#
total 248
RMcu&oDdAtlaiis » ProTi»l0B« for SorvlM
SSISZSE* ^ ttOB^r«lMBitiv» reporting oyotMi of Mald«ato«
fbm Hatloiml Safely Gou&olla SO Horth iMokor I»liro« O)iio»go«
Zlliaoio during o portonal intorvlov with owdldoto^ ateitted
national aboonoe of a ooi^Trofaoiiaiiro reporting iQriten tfuo toi
*• Laoic of eoBpaylMn*
!»• Ibo 4tffmBOo in waitiag perioAo for oOHpoaaatioB ^ gtaWt*
•• 0w iMk of wifwmity of reporting*
4* Iho la^ of mlforai^ of ooveroge hf lot*
48
•• ttud Uak of ft doflaltloD of rMponoililXity*
f• lha% ffon« «tatM tabulato roportvd omm nAiU* other*
tftbulat* •OKpMimtiac euM*
A stiBderd fem ahoold b* dmUptd md ftdopMI* It U rHoawBded
that «**• ftttttrv slnidsr Im d*v«t«d t* tiii* pr«bX«u (Ud)
Xtmp—tioa# Ihtr* i« ao raeolar safetgr tn^p*«tlaB« Mil
Isapootlont have iMea nade perlodleaXly and a part of sweral.
•uperriaion* Secular and apeeifio safety Inepsotion ehould b*
Made. (USl)
S« aafety Meeting** There ie no definite eohedule of safety neeting*
eendneted by aliop Inatruetora* k good eafety prosras oaanot be
eeeured by a IB nixnate onlt eoee or twiee a •eneeter* A. definit*
safety wit ahetiXd be ergeaiMd *ad regularly preeented*
Oae*>ienally m eafe^ filft ha* been eheMR* Futar* ehowlag ef
fifa* shevld b* pyeeded by proper pro*«tttatioB of the pr*bX«a»
feXlevrlag the fiSat tber* tfbeuld be a dieeueaion ittid than taatlag t*
ecH^Xet* the unit* Safety filM ahot^d be aore thaa entertftiaMiit*
IIM)
SS^SSBSSBL* Aialea and elearazwe about the oaohlnea are
ereeded* ihe operational areas about aaohinea ahould be elearly
narked* Ihe orowded oooditiona in the three maehine shops oaanot
be eorreeted t»til larger quarter* are tttailable. If for ao athor
gooooa than *afe^ aloao* a near buildiag should bo bttilt a* *o*b a*
po*sibl«» (SftX)
»rtiag^i»>»»y» fbmem are w iasuffieiant anAor of flro
4S
MCtlBfolibers* 2h«r« cfeottld b« on* gallon aactiacoiaiiar fav aaoli
MOO astoara faat* lha axHacalthara raqulrad ara aa
fftllMrai
lypa A «* fttv aafbonaaaona nattrlala*
lypa I * far alia and valatlla at^atanaaa*
^rpa 0 « far alaatrlaal aqulpwat*
lha ^rp« of aartlttgolahar In mm looatlon waa fotmd to ha Ineorraot*
A aai&lttattan lypa A«0 fira aartiinguiahar should ba purohatad* In
all of tha rtwalwlag aaiaa aa^tlngulshara war* hanging In Idia ball*
vagr eutaida of Hia t^p door* (17*10}
fha lllwBinatlony ahtn aaaturad^ vaa not hi^ar thaa
10 foot aandlaa on 6 dlffarant daya* All ahapa ihoiild ba aarrcgrad
for lifting raooMaandatiana and prapar inatallatiana nada* (7«U)
Y# l»r—nnl JPyataatjon* lha go^laa pwvidad ara diaraipupdad and nat
iwad* lha prlnaipal obJaatloB to tha naa af gagglaa la Mnitatlon*
Oogglaa al&iah hava baan worn ihoMld nat ba iaaoad for furthar uaa
VDt&l th«y hara ba«Bi •tarlllaad. Oagglaa ahaald ba leauad to ladi-
vldnala at partanal avtiiiMnt te ba ratainad bgr tha indlTidual
during tha achaol yaar« (4*0)
d* naatrlaal itolwiwt (idrattfloaUon 01raulta)« Dlffarmt voltagaa*
although prataatad by poUrlxad pluga* ara not Idantlfiad by labala*
Pvsmtant labala ahauld ba laatellad* (17»U)
lhara la aa abaanaa af flrat aid klti la tha iftiopa* fhia
U dua ta a paUogr aiaptad bjr tha Sihaal Baard upcu «ia ra^ast af
tha aahaal iphgralalan a nanhar ef yaara age **^t flrat aid ba
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not rmaemd by a A rubb«r tute tfjlkm with a cuotloa b«kll
rtwild h9 pwr»hs»e6e (SSU)
^tolwping lyd S^TW e£ Itefrtait* il«*eble litaid« «r« B«t
•toMd in MM« IhTM Mfotgr ««• atMuld b« puroliMwd* (SB«1)
iwd of SSteStii,* wMt* it not plaood
ia oolf^oXealac aotol ooatikiaoro* Quroo «Mto o«a« ahottld bo
purehMod« (6*1}
yrotootioa* Apront ond glovoo of hoot roolotont aotoriol
MTo not worn no&r hoot troatisg unitoa Chrfioo Xoothor^ hoot
roolotlng a^iroao ond glovoo, ohould bo provldod for hoot troot
vo«a« (4«}}
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•p«v»1wd by prXmtm Inteaitvy th« SSI •ubatandard oondlUtioa vouXd Mquiiv
•owMldfln b9for« fuU lacttv«et«« ttov«f«c» sonld b«
A «MBparim» lilui wabetendard Modltlons iheini by ttM -fchvt* Codtt
•a4 tai* KmnmiMi B»cuXtttlo»a ladloat* tiut 2»«ur«a«« KftgoXationa
A2>« tit« ffior« oritio&l* 8p«olfio« «ud Si* flahooX ••otlflB*
of loM Cod« ahottXd b« rwrlttan to ao&i'om to Insurajuic BtgulAt&«n«*
ttitlX thv rainrittfln aobool «anlnl«tr«tlon should rseofftiits tb#
XasuTftnos HsguXfttlons as opsffttivs standATds. Hhm S91 aubataBdard
aoadltloDs ahoold be aorreotad*
2ba abaano« of a oGB^ahansiva raportiiig ayatsn &£ aaaidanta It
diit |>artlaUy to tha Xaak of laiJTamlV rtpertloc an t na.tloiud bMit*
tmam ftttart ttu^ ahtwld b« dtvttad to tht dtvtloiaMat tf uUftm
aatlanal atoidant n^portinc*
Iht Sa&boX atotjLaaa of ^ Xtvt Mdt ahttOA rtqaixv vat tf a
vaifem aooldant yoport* Alao oXaaa danmatrationa wi Idkt uat of flvt
txti&^uiahtira ahould bo roqulrad of all aohoola*
To ostabllA a aafa^ progran ftn Io»a Sohoola aod to avoid "II9
aorrlotf" toaohor trainiag instltutiaaa should raqulro tiia aatiafaotoyy
tcaiplotioa of a aafttgr tourao of all {pptdmktoa*
St 
f.9 
1.. Iowa Sohool Qod•• Soot1cm 1829ti Cleaning or oper&~mg aaahla-
U'Y• The followl.ti.r; aota ahall l)e \11llotul' 
1. D1reotlng or -pe:J"llitUntl aey boy \mdei' alstMll or girl under 
•1Gbteen para ot as• to oloan maoh1n•17 wb11• S.t 1• ill JDOtlOll. 
Z~ r.~ttlng uay bOJ or girl under eixte.n y-.r• ot a t;• to op. 
•rate or aeaiat in operating ~ t reighiJ or pueenger el ..... tor. 
5., FttrmittirJ~ any boy or girl UDder e~oen yee.re of ~~ to op-
era~ or aa11~i 1n operat!ag d.ange.rou' aao~lneey I bu~ th!' 
prov11ioa •hall n()t e:ppl7 to pupil• working \&Cler an iD•~ 
tor tn tanual tr~1iii; dep&rtsunte in pul>llo '•obool• ot the . 
l't'4t• o.- unde.f' an 1nstruoto .. 1D a. nhool, •hop. or 1nduatrW 
plant. lz:a a ooua• ot woational lkiuo•tJ.on e.ppro•-4 b)' the 
ate.it. boa.rel tor vooation&l 9'\WMltiOD• . 
1. l•tall5•0• P!r ••• The 1t&tuto17 prort•1011 1'.hat tM 
owner or ~r•an in oharge ot a masnitaoturiog or oilh• 
••~l1aNient lllh•r• maoh1ner7 11 u1ed •hall not illow 
p.t'aona UDdet a er.ooitied ~· to •••1•t in olH11lllg --~ 
•1"1 'llhll• j,n mo~lon r•bd•r• a Yiolatlm:r o~ 1uoh p~~ 
,a.on• J:l•gl1gerio• per eo. Bro,1lb•rc v l.'rille t . Co.• lM• 
aa, 111 n •r1. 
I• Yo1untarz ·~tµ••• 'lhia eeotian hat no app11oation t4i A 
oa•• when a oidld uncter aatd age# and or a~•r'ap in--
telllgeno•. vo1'mt&J11ly depart• tl'Cllll h1• kDOIWll ua under-
... line ot dQty. without the oonaen°' o.t the c.-aewr, 
an4 11 ln.jure4 whll• operat~ awsb claacaou, tlUblMrt• 
Baller v QuUer Qat• oo., 181-189t l6t Jm sea. 
1. ¥--f'"a.!2 or nlk• 1'b.• d«>tttl"in• ot •••u.ptioia ot .. 1. 
I. DO ... to lie rnm to det•at •HOY•J'J by eploy••• ~ 
111111ltuf'e ,.... tor wboae pro~t1on the atatut& 1, •ptiob.1• 
17 d•aiped. l\oolt v JI~ Oo•• 128-2f$11 1()1 ft 186J 
B~bbg T tft.D• L. co •• lM-881 111 .. •11. 
a. lawa X.du•trlai &Ad Health Oodea 
i682. lnt~tm.i:i\. lt eh&ll be tho duty ot the omill.1111oner ot 
1-l>or ot the •tate. and the lftaJOl' and ohi•t ot polio• ot en17 
o1t:y or town. to <mtora• the pmaloa• ot ith1t oha.t>Wr• 
(dSll. ~eott,on ·~~i-ae; c2•.:1.a1e beOtiQD 1488.) r 
"81. \Vater• oloeeta-aep&Rte for .aoh HX! bYG'J' manutaoiluri 
01' -roant1l• 4t1ta'bll~t; •mhop. or hotol 1n wh1oh tt.w 
or more pelf1aq• ai'• np~yed, shall be Pl'Ori4ed with a autt1• 
o1~t 11\lllber of •ater-oloH'k, 4'..nh 010 .. t1, ol' priVi•• tor 
the , ... IGQ&ble ute ol the pettlODI tQloye4 therein; wh1oh &all 
be properly ao.rnn•4 and ventUateti and kept at all tim•• 1Q a 
ol.MJI. aondlt1.on and tree tram all obaoene wiriting or udd.np 
an4 auob water-olouta or p't•i•• eb&ll 'be 1upplled in th• pro-
portiaa ot at l east one to n•iy WGilty cplc>y••s1 ~d lt 1tQA• 
or ,glilt are emplOJ'Gd 1n •uoh ••te.blbbmtnt, th• ·a.ter--oloHta, 
Qrth oloa•t.• • OI' priV!.•• ueecl by iibiln ahall bav. ••l &J'&te 
APPft>Mh•• uc1 be ••parate ancl t.p&J't tl'Cl9 thoee t,t•ed bJ the •• 
01' b071. (sia. Ueot1cm 4999-..11 ou.av.31. 6eot1on 1681.) 
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M64* faollitia«» In faotorlse^ moreuitile «st&bll«faMite»
and workshops »d«4U«te vashijog chaXl b« pro*
vid«d for all auployotai axid vhoa th« labor porforaed. by tbo
onployooa la of suoh a obaraotor aa to roqulra or inako ooooaaarr
a ohanga of olothijsg* wholly or in part, by tbo oaployeaa, thor*
shall bo providod a drosslng roaro^ or roocas^ lookors for kaapli^
olotbing# and adoquate washing faoilitloa soparato for oaoh a«x»
and no person or parsons shall bo allowod to usa tho faoUltioa
assignfMl to tl^s opposita sex* A sufiloiont supply of vator
suitable for drinking purposes shall bo proridod* (SlS^ Sootioa
«e99-al| G£4»ST»5X« SMtlon U84*)
1466• Saats for fsmala «aployo6s« All stssployors of fotalos in any
workshop^ meroantilo^ or ftanufasturing businoso or ostablishaont
ahall provido and i&aintain suitablo soats, whan praotioablo, for
tho usa of suoh fsmalo an^ployoos, at or basido "^o oountor or
work«*bonoh whoro omployad^ and ponait tha use thoraof by suoh
•nployaoo to suoh axtant as the work ongagod ia may roasosably
atkilt, (C9T« Soation «9»9f C&4«27«S1, Soatioa U66*)
X466« StaacD and wator guagaa and valves* K^ory porooo ovming or
operating a steasi boilor in this stato shall provide tho saso
wi^ stoaa guago* safoty valve, and water guage, and keep tbo
oano in good ordor» (CTS^ i»ootioa 4064f Q97g Sootiono
eoeei SU, £ootioa 4»9»-alif 024. &7« Sl« sootion U86»)
1467a Safoty appHanoos* Xt shall bo the duty of tho o«Bor» ogost*
suporintondontf or other person in oharge of aqy workshop^
jaanufaoturing or other industrisJl estabXisbnAnt or ooneem op*
erated by iMUibinery, either in a fixed Xooation or when portable
and aioved froa pXaoe to pXaoe therein in oarrylng on suoh i&«
dustry, so far as praotioable» to instaXl and keep in order boX^
ohiftero or other sai'o cieohanioaX bosas for throwing beXts oa
aud off pulleys« instaXX Xoose pulloySf and protest^ by guards
or housing, aXl gearing, ooga, beltijog, shafting, tusdaling rods,
universal or kauokle Joints, sot sorowo, saws, planee, and other
naohlnory, when so loostod or used that employees nay roeeivo in*
;)ury thereby* Xho provisions of this ohapter shall not apply to
agrioultural pursuits* (07S, Seotion 4064| C97, iiestion 6025s
8X9, Seotion 499&<-aS| C£4,27,S1, ^Uon U67*}
1486* ItsBiovaX of guards or applianoes* Vihwa any person shall re«»
nove any guard or safety applianoe froB aay maohino or other
oquipneot, or shall so adjust or pXaoa the same as to destroy
or lapair its use in preventing bodily injury or safeguarding
health, for the purpose of enabXing the snipXf^oo operating said
Biaohlne to perfom any spoaiaX wo^ that cannot otherwise bo
perfonaed, it shall }m the duty of said eopXoyeo or vsployer to
iaaodiately replaee it after siMh speoiaX work has been oo»*
pleted, (StilS, aeotioA 499&-a6| C£4,27,SX, Seotion Udd.)
X469« Blowers and pipes for dust. All persons, ooe^panies, or oor»
porationo operating any factory or workshop where aoory irtiooXa
or aoory beXts of any doaoription, or tmbXing barrels used for
tiBbXing or poXishing oastinga, are used, sbaXX provide tho aaao
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«ltb blowers end pipes ot ewTflelent eepeollQra pleoed la su^ *
Manner as te proteot the pereos er persoas using sasie trvm the
partiolee of dust produoed or oaused t^iereby,. and to earrjr awegr
said partiolee of dust arising front or 'terown off suoh iriieels«.
beltSf and twabling barrels* while la operatloxi^ dlreotly to ttte
outelde of the buildings or to sceie reoeptasle plaoed so as to
reoeive or oonflne eu(^ partloXes of dustj but grinding Baoblnes
upon whioh water is used at the point of grinding oontaet» and
•stall SBHiry wheels whioh are used temporarily for tool {grinding
are not inoluded within the provisions of this seetlon^ and th«
shops eaploying not anore than one oaa at su^ wofli way^ in
disoretion of the labor OQBiBalsBioner« be exeapt fron the provi
sions hereof* (^3, ^eotioa 499d-«A| 024,27.81« Seetlcn
liSO* Pipes and flues for gases* Any faetory« wor^hopj prlatshop^
or other plaoe where aolten netal or other material whioh gives
off deleterious gases or funes is kept or used shall be equipped
vlth pipes or flues so arranged as to give easy esoape to sueh
gaees or funes Into the open air« or provided witdi other ade^iuate
ventilators* (S13« Motion de99-«di C84,S7,31» ^eotios 1490#)
1481* Hotiee of violation* T^mn the oaBBnissioner or his inspeetev
shall disoover or have reason to believe that any provision of
seotions 1483 to 1490, inclusive, is being violated, he shall
give to the person, eoi&pany^ oorporation, or the uanager or
superintendent thereof, a notioe in writing to eo&ply with sosKi
provision within a reasonable time to be fixed in said notioe and
whioh tliae shall be of not less than seven nor ctore than thirlgr
days* duration, exoept that sueh tiae lOBy be extended hy the
ooDB^asloner for good oause shown*
In fixing the tiioe in suoh notioe, the eonaalssioner shall take
into oonsideration the nature of the failure or defeot eonsti-
tuting the violation, the danger to be apprehended therefroB,
and the probable lengldk of tine and sMunt of labor required to
remedy or eure su^ defeot* (SS15, £eotlon 49&9*a5| C£4,S7,31,
&eotion 1491*)
148S* Reoord of aooidents* Manufaoturers, ffianufaoturing eorporft*
tions, proprietors, or oorporatlons operating any ffioreantile
establisbMnt, lalll, workshop, business house, or mine, other
than those subjeot to inspeotion by the state mine inspeotor«
shall keep a eareful reoord of any aooident ooourring to as
osiployee while at work for the enployer, whesi suoh aooident re-
suits in the death of the employee or in sueh bodily injury as
will or probably may prevent hia from returning to work wl^ia
two days thereafter* The said reoord shall at all tines be epea
to Inspeotion by an Inspeotor of the bureau of labor* (slfl«
Section 2477~lai 024,27,31, section 14^*)
1403* Beport of aoeidents<»«evldenoe« Within forty-eight hours
after the ooourrenoe of an aosident, the reoord of which is re
quired to be kept, a written report thereof shall be forwarded
to the eaEwnissioner of labor and said oosBtissiouer loay require
furtlier and additional report to be furnished hin should the
1II
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first rsport b« by him 4««si«d in«uffioi«at* No stcLtflBiout ooDtaia*
•d ia any mwh roport shall bs aAodissibls ia any aotioa arislaf
out of tho ftooidstct thorsta rsportsd* (SIS, Sootioa S477-1a|
Ssstion 149S,}
I4M* Psaaltios (Xot rslovant*}
14964 Assunf^ioti of risks* Ia all sasss irtkoro tho property, vorica^p
Maohinary^ or applianoos of an snploysr are d«faotiv« or out of
ropair* and whora it is tha duty of tha snploy^r frcu tha ohar*
aoter of tha pXaoa, voric, tnaehinary, or appliaaoae to fumiA
raasonably safa aaohlnary^ c^plianoos, or plaoa to «ork« tha sa-
ployaa shall not ba daanad to hara assunad tho risk, by oon*
tinuin^ is tha prosaaution of tha work, groaiag out of any dafaat
aa aforesaid, of whloh tha nployaa nay hava had knowledge whMi
the SRployar had knowledge of suoh defeat, exsept iriien in
usual and ordinary ooursa of his anploymsnt it is tha duty of suah
snployee to naka the repairs* or rsmady the defeote* Hor sball
the SBployaa tmdar sueh eonditi<»s be dessied to hava waited tha
aagligenoe, if sny, unless the danger be iiaaiaent snd to suah 99*
tent that a raascmably prudent person would aot hate oootinued
ia the proaeoution of the woi^i but this statute shall not ba
aonstrued so as to inoluda suoh risks as are ineidant to the a»*
ploynsati and no aontraet whloh restriots liabili^ hereisidar
•hall be legal or binding* (S19, fiaotica 499d«aft| C84,e7,Sl«
fiaotion 140S*)
0* BRtraats Frsn Kisoonsia ladusteial Goanissioa Um
Safiaition of Gaployaaat sad Plaeas of SsployMOt
the phrase "place of snployaant** shall nean end inolude svaiy
plaoe, whet2ter indoors or out or underground azid tha praaisas appur-
tanant thereto where either tssqiararily or penaanantly any industry,
trade or business is oarrled on, or where any prooass or operation,
direotly or indlraotly related to any industry, trade or buslnasB,
is oarrled on, and where any pars«i is direotly or indireotly, so*
ployed by another for dlreot or isdireot gain or profit, but shall
not Inolude any plaoa iritare peraons are smployad ia private domestia
aertioe or aerloultural pursuits whloh do not intolta the use of
eeohaaioal power*
the tern "saploysMnt" ahall mean and inoluda any trade, oooupatloa
or proaess of isanufaotura, or any method of aarrying on suah trada,
oeoupation, or prooeis of nanufaoture in whloh aqy peraana suy ba
angaged, azaapt In suoh private donestia servioe or agrloultural
pursuits as do not intolt* tha uca of Baohaniaal pswsr* (iiao* 101»01}«
Datias af Bnploywrs
Bvary snployer shall furnish oaployMSit whl^ shall ba safs for
tha sBployas therein and shall furnish a plaoe of employment whiak
•hall be aafe for snployes therein and for frequviters tikereof and
•hall furnish and use safety detlees and aafeguards, and ahall adopt
and use mathods and prooasses reasonably adequate to render suah
snployaant and plaeas of smploysw»nt safe, and shall do every other
• t
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'ttilxig r«M9a«bljr nvoetaftry to protoet th« hMJtth^ sftfetar^ tsA
««lfar« «f •oeh «Rpley9« snd fra^umtor** (Baft* 10I»06)*
Sutloa of Saplo/o*
210 ottftloye shall r<novo« dlsplMO* damai;e, dostrogr or Mjny off
say safoty davloo or safeguard furalahod azid prorlded for use tn «By
eaploymeat or plaoe of ompleyflMmt* nor latarfere in eziy «ay with tbe
use theraof by axty other persoo* nor shall aqy euob eapleye isterJ?i»re
wi^ the uaa of aay aethael or proease adopted for the protaetlffli of
any asipleye in suoh onploysssnt or pl&ae of ssiployaeat or frequaater
of eu^ plase of fleaployasnt* aor fall or neglaot to do avary other
thing reasonably neoeesary to proteot tiie life, health, eefety or
walfare of su^ eBj;'loya& or frequatitars* (Seo* 101*07. (£)•)
Pasialtlee
If Koy sBployer« SKplayej owner, or other pereon shall 'violate
any provisloas of saetlons 101*01 to 101«18« Izieluslve, of the
statutes, or shall do any aot prohibited In seotlons 101•01 to
101*29, InoluslTe, or shall fail or rofuse to perfom any dul^
Iwfully enjoined, vlthla the tXm presorlbed by ^ ocmmlasloof for
vrtiieh xw peinall^^ hae been epeelfleally provided, or shall fall*
negleot or refuse to obey aziy laarful order glT«i or a«de by the
eomlsslon, or any judgment or deoree made iy any oourt la oesaee-
«lth the prorisloae of eeetlone 101«01 to 101*89, inoluslva, for
eaoh eueh violation^ failure or refusal, suoh enpleyer, espleye^
owner or other pereon shall forfeit and pay into the state treaeui^
a em net less than t«>n dollars nor i&ore than oaa hundred dollare
for eaoh suoh offense* (seo* 101*28*}
fiSaziufaeturere* Soeponsibllity
tto fi.aohine, aeohaaloal derlee* or steam boiler shall be Installed
or used in this 8t«vt# whioh does not fully oocaply with the require*
BMBtfl of the laws of this utate anaoted for the safety of employee
and fre^uentars in plaoe of empleynant and publlo buildings and
with the orders of the Industrial Conoisslon adopted and published
In oonforaity vitdi saotlons 101*01 to 101*28, inoluelTe, of the
etatutee* Any pereon, fins, or oorporatlon, violatlai; the proTlaioaa
ef this aot shall be eubjeet te the forfeitures provided In eeotieae
101*18 and 101*2& of the statutes* (;ieo* 101«8e*}
Order A^Oeflnltlone*
Guarded* Wien used In these orders the tern "guarded" unless
othewfiy epeolfloally provided* shall mean so eoverad, fmeed* er
eoalosed that a parsini in the oourse of ssKployment Is not liable
to oocie In oontaet with the polpt of danger and be Injured*
KK^ead to Oontaot. Y^en used in these orders, the tara "eat«»
^eed to Bonltaott**, "^less ptberwlse speelfleally defined, shall
MMn that the looation of the EteofiS«iLcal oontrlvanee iseuoii that
It la liable to oause an aouideQt to a person i^le in the oourse
ef snployasnli*
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Or&mr fK-stsndarda aad epaoifleationa*
and Toaboarda^ ¥;'bara ataaAard ralUags aod to#»
boarda ~ara' 'oallad i'or is thoaa ordars^ thay shall aoofona to tha
Allowing apaoU'laatlonat
(a) Hallings shall ba 42 inohas la haljfEht axaapt ahara ot^r»
vlaa spaalflad and shall ba aquippad wi^ teaboards ualass
tha spaaa bataaan tha lowar rail and floor Is filled witli
ioatarlal as spaoUlad la (b;4
(b) 'Samy shall ba of substantial aoastruotitm^ shall ba pama*
aactly fastaoad in pluoa» and shall be smooth and fraa frcm
protruding nails, bolts and splinters« An intaruadiata rail
shall ba proTidad between top rail end tha floor* unless
this spaaa is iUllad wltii substantial wire stash work, aac*
pandad Ketal, or otl^ar suitable natarial aoatplying with tha
requiraBeats of B<-£
(a) If eonstruotad of pips, tha inside dlaawtar of tha pipa ahaXl
aot be less ttiaa 1^ inah^
(4) If oonstruotad of matal shapes or bars, aaoh part ahall taftva
a aroas aaotion at laast a^ual la atraagth to that af a
XS/IS" angla*
(a) If aonatruetad of vaod, Idia
posts ahall aot ba smaller
than tha sisaa acBuaarsially
kaowa as K** x 4" or 3" x a"*
Tha top rail shall ba at laast
as Xarfi^a as tha aisa kaofwa aa
at" X 4*^, unless it is eonstruotad
is tha uancar ^oan in Fig* I*
Tha dlnansioiis shoui In Fig* 1
aro tha ncalnal slsa, and tha
finished sisa after planing ia
usually only about 3 ft/4" x
IVIC*** ti;a lateRuadlata rail shedl aot be smaller thaa tha
aisa atiBnarolally known as 1" x 4'*«
Posts snd uprights shall be spaaed not store thas 3 feat apart*
Toaboards shall ba at least 4 inohas la height and ba aoa*
struotad of wood, satal, metal grill with opanlnga aot ax*
eaadiag 1 laoh or other suitable natarial*
latansadlata rails and toaboards, and top rails whisk art at»
taohed to side of pasts, shall ba plaoad on "tiia aide of
posta away froa tha angina, belt, floor opening, ato*, to ba
guarded, so that any blow or pressure against them will ba
taican up by tha posts instead tending to puah tiia rails sMiy
fr<sn tiia posts*
Guards*
if guards are made of wire siash work, perforated or axpandad
aatal, arossad atrips or bars of wood or aatal, ata«, tiia
wldt^ or diameter of the holes shall not exaaad U inohes
(sea note following)* If parallel strips or bars of wood or
atataX are used, tha spaoa batwaan them shall not exaaad X lealki
w
(s)
(h)
2!
(b) 
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41h•r• •hall b• no openhga •ore than ft 1noh 1n widtb or 
d1U..tel' within ' ln~u o~ Ulf &•1' • · bel\1 . P\11191 o~ fl¥• 
wb .. 1. or o'h•r duge!'Ou• aoT1ng P&rl• 11ooc1 1at1 ah&ll be 
.-oothtmd he• trca apltuter1, _and '1le hol•• in P9'torat•cl 
OI' ~ed mttta1 ahall be tne trc:m •hu'p•· out-ting edgea, 
Jlot.t It th• 11atel'1al ot Wl\ioh th• guard i• oonetl'Unt&l 
~ opent.ng• wider than i i!loh., lt ahall lMt 009e~d at all 
point• w111bln • iGohea ot belt•• . ete.,. with w1Jo• Mlb wrk 
OJ' ~t oet.al 01' acae otlhe!' autubl• -~1'1&1 ha.Ying no 
• p0t.ng1 w14•r thul f Wh• . lt th• hole ia 41amoxnl •bape, 
'11• width •hall be meaaurri aloog on• 11.ca. ot ttw OPftlnlt 
'l~ th• hole le oblong. th• gr.-'lle-•t 41-n•ioa 1ball no\J • ..,. 
Offd tbatl •P"1n•4 fobO'ff t-<W "wl4th . .. 
1'be thiokn••• ot material u .. d tor guarcie •hall iiot be 1•• 
than 1• apee1t1ff. tn the toll<1Wing tabl•• 
" . 0 Cl•ann" fJIGll , 1.al'!•9' M•'1t °' 
11&w-rla1 JlO'Yin& Pa.rt at Opealq 
• ... .._Gage 
(11. s. StQ4.e) 
or Dii.obaea9 
'o-fa 
iN 
~­Ile t&l 
hrtor&W 
U•W 
'liMi 
V.tal 
, • w'OOCi or ieial ' 
6t•lp 
01'0•-4 
'-·ooa 01' Gtal 
Strip noil 
Croaff& 
soi la Wooer• 
- all Poix.:- Allow.ble &a ... ' ·i• •"-.D" I 2" ~-id p 
"'1i'id.tr ,. II I I • u• 
I i"-1611 ... 
. ~·11~: --., _ g --
asln •" · p 
tbl•r •' 
•"- 11• 1• i' Wic1Ql 
•"--18" 1" •14th 
p::;r;u 
-~~ ---p-r 't 
a•~a 
7 p;:;] 
l"n§.U 
iot81/61 ' 
U.tal f.lt 
lJood ,7, .. 
' bbl~· wooa I; 
M•tal i ·18 
'ood 1/•• 
htal ,tl l 
•:tf plpood te U ,ecl l t •ball be ilOt i•tl thua 1/8° thiok atid ~ot "leaa 
ttiq I ply. 
~ la ·u the w14tb or dl1Htn ot the opeAillg 1• lua 
thM -ft lnoh. thO thtokn••• ot ~ material •ball be &t lead 
u an•' u b •f*OU'led abcwe tor & ft itleh openinl• 
low 81 Jib• aat•rial oomonly .kilOlfl»i aa •oAJ..._ wlN" la 
uot tulbble t or ...,.a1 and doe• not meeii th• nq.v1ftllMPlU 
ot ~1• aeetl•• 
(•} lh« aiij^NoMKlnK trtama shall be ot tubstAatliLl oonttruotiev^
•uoh u iukIm vurylnc; frcm X" * l" * l/e* to 1^" x It" *
s/li't or iron pipe with iotldo dlasietor rarytng frcn
9/4 Inch to 1^ inoh, Moordlng to the weight of the flXllag
material, the else of the paaels, and the exposure of the
guard to eolXlslon with truoks^ eto* Any panel whi^
aeasures nore than 4£ inehes la both width and lenr>^ shall
be substantlaJLly supported across Its narrowest diaenslco
at intervals of not more than inohes*
(d) file filling material shall be bolted^ riveted* or otherwise
eeeurely attaohed to the frsne in suoh a luaimer that no
sharp points cr edges will be exX'Osed* £olts should be at
least s/ld ineh la dlaaeter and should be spaoed not more
than 10 Inohes apart* Flat bars or strips used for elaapa
should not be miller than 5/4" a l/b" if of iron, or
1" X 1** If of wood* Perforated or aheot metal asgr be epet*
welded to angle iron frames*
(e) Guards shall bo seourely and pemanently fastened la plaea^
ttcoept as speeifleally othervlee provided*
Order l-^HMlts, Pnlleys, ete*
Vote I The provisions of tills order shall oover bslts^ ehalat^
eables and ropes together wl'^ pulleys, eprookets and sheaves la
oonneotion tlserewlth and for purpose of simplifloatlon shall be
referred to as belts and pulleys*
(1) All vertiaal and inollned belts within 6 feet of floor or
platfona level and all pulleya and all horlsontal belts wlthla 7
feet of il.oor or platform level, exoept belts that are 1 Inoh er
less in widtli and single roiad belts t ineh or less la dlaBeter«
that move so slowly and are so looated that there is no posslblli^
of danger, shall be oompletely enclosed or elTeotlvely guarded*
Belts protected railings shall be guarded In aooordanoe with
Order B-1* Belts proteoted by guards other than railings shall be
gucu'ded in aooordanoe with Or^r B«>2*
Vertical and Inollned £elte
(2) If the guard is wlthla 4 inohes of a belt or pulley, 1%
shall extend from the floor or platform level to a height of at
least 6 feet. Zf the guard is wlthla 16 Inohes but not wlthla 4
Inohes of the belt or pullegr it siiall extend froK tha floor or plat*
form level to a height of at least 6 feet exoept la eaoh ease as
followsI
(a) Xf aay part of a pulley is more tfean 6 feet but less ttiaa
7 feet above tdie floor or platfona level the guard shall ex
tend to tiie top of the pulley but need not exoeed a height
•f 7 feet above the floor or platform level*
(b) If the top of any pulley Is not more than 6 feet above the
floor, the guard need not extend above a point midwey
between the top of the pulley end a height of 6 feet,
provided that In no ease shall it extend less than 42 Inofaea
above the floor unless it covers the top as well as all sidtl
Z'-
67 V.
of thm holt and pttlX«sr« la «lii«h •»•• thwra •ball ^ no v*»
quiranant a« to height*
(e) If it !• an enrerhead belt, the goard oay be a backet or box^
•uspended from above and «Kteedlog aeroe^ th« botton of th«
pulley and all aromd i^io pulley to a height of 6 feet e»*
oept i^ere t^e top of tiio pulley exoeede •uoh height when ttui
gtMkTd shall extend to the top of the pulley but n«ad aot w*
eeed 7 feet*
(9) Tihere no pulley haiard la involved, a staBdard railing (aee
Qr^r B*l) plaoed not loae than 15 laohea or loora than SO inohea
from the belt, ueoaured horisontally froa tho top of the rallins^
•hall be emiaidered a auffioisnt guard*
Kotet The raillAK may be plMed i&ore %h«) ZO isohea fr«ai thtt
lower run of an Inolined belt If thia la neoeaaary to osnply with
the requirsaenta of aubseotion (4) following*
(4) If the belt ia Inoliuedt the height of the guard or diatana*
of the guard or railing froa the belt aball be auah that verti*
oal elearanoe between the floor and the lower run of the belt at ai^
point outaide of th* guard or railing^ ahall not be leas than 6 fe«t«
6 Inahee*
Horlaontal Belta
(6) Tthere both runa of the belt are withls 7 feet of the floor
or platfom level, the guard ahall extend at leaat 16 Inohea aibore
the upper run or to a height of 7 feet above the floor* In no aaae
ahall the guard extend leaa than 42 inohaa above the floor, however,
ezaept that If It oovera the top aa well aa all aidea of the belt
and mlley, there ahall be no requiraaent aa to height*
(6) Titiere the upper run of the belt la more than 7 feet ahov«
floor or platform level and the lower run la wlthla 7 feet of the
floor, the pulleya ahall be guarded on aidea and outer faoa to a
height of 7 feet above floor or platform level, and the belt guard
between the t»o pulleya shall extend at leaat 16 inohea above the
lower run, but need not exaeed a maxlBum of 7 feet and ahall be a
ttinisun of 42 inohea above floor or platfoiv level unleaa oospletely
eaaoloaed* Unleaa the guarda extend aoroaa the Inner faoe of eaoh
pullay to a height of aeven feet, the guard for the lower run of -^e
belt ahall be oarried to ISie auae height aa the pulley guarda at all
pointa within 16 inohea horiaontally fron the Isaar faee of either
pulley*
(7) ivhere pull^a are ao looated and of Bu<di diiMmaioas aa to
permit paaaage between the upper and lower runa of the belt, th«
•paoe between the pulleya ahall be eompletely barrad or ahall fa«
provided with a paaaageway aubatantially guarded on aidea and top
and bottom*
Gene Pulleya and Belta
(a) (a) Cone pull^ belta more than inohea in width ahall b«
equipped with neohanioal belt ahlftera and all oone pulley belta
ahall be guarded to a point S inohea above nipping point of belt and
pulley and not leaa than 5 feet 6 inohea from floor or |>latform
where any part of the lower eone la leaa than three feet above floor
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or platform larol*
(b) Vfhere both uppar and lowar oonaa are wlthla 7 feet of
floor or platform level, as for example on* some vertloal drill
presses asd other znaohlses and for whloh oonditioQs are suoh that
moohanioal belt shifters are not required and nose furnished^ the
belt and oome pulleys shall be guarded as specified In paragraph
2-(a) of this order, with a hinged self olosing seatlon to permit
shifting*
(o) All belts regardless of width shall be provided with belt
shifters when joined together wl-& metallio, or other fom of
fastener whioh by oonstruotion or wear will oonstitute an aoeident
hasard*
General Interpretations
(9) An oiling rusway used for the sole purpose of oiling or re
pairing transmission equipaent shall not be olassed as a platform
or working level in oonneotion with this order*
(10) T^liere belts are so located with referenoe to other equipnent
or to parts of buildings that they are guarded Just as effeotively
as would be by standard guards as herein prescribed, no further
guards shall be required*
(11) Where belts and other transmission appara^s are located in
locked enclosure not used for manufacturing or storage purposes, and
are inaccessible except when the machinery is not in motion, suoh
looked enclosures will be accepted in lieu of other guarding.
(12) Belts whioh ere within 18 inches horisontally from the verti
cal plane of the edges of any balcony or working platform (other tiiaa
oiling runways) shall be subject to the same requirenents aa if they
were directly over suoh balconies or platforms*
Kotei (a) See Order B for requirements as to eonstruotioa of
guards, enclosures or casings*
Sotet (b) The following illustrations and descriptive matter
are Intended to be helpful in meeting the requirements for the
guarding of belts and pulleys* Sach illustration is given the
same number as the order to which it refers*
-H
H
rr
Icma 1
Fig. l-(2) Fig, l-(2)-(a) Fig. l-(2)-(b) Fig. l-(2)-(o)
Fig* 1-(S)* IShere H is more than 7 feet and A Is 4 inches or lese«
B shall be at least 6 feet* If A is within 15 inches but more than
4 inches, B shall be not less than S feet*
Fig* l-(2)—(a)* HVhere H is more than 6 feet but less 'Uiaa 7 feet,
fi shall extend to the top of pulley but need not exeeed 7 feet*
Pig* l-(2)—(b)* If H does not exceed 5 feet then B shall be such
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that th« top of guarti i« nidway botHoen tha top of paXXay And t f««t«
Taut B is no oaao to ba !«•« than 42 inabaa o&Iao top aa vraXX aa
•idaa ia oovarad. la whioh aaaa thara la no raatrlotlos bm to haightv
Fig. l-(2)—(o)* B to ojitand to a haight of 6 fast axoapt if tha
top of tiia pullay la aora than 6 faat« B ahalX axtvnd to tlia top of
tba pttXXajr bat saad not axiMd 7 foot*
Fig. l-(6)
Fig. l-(5)
Fie* x*(8) a»4 Fifi. X-(4) normally A to ba batvaaa It ioohaa an4
£0 Inohaa but say axeaad £0 inohaa in ordar to aaoura a diatanoa of
6 faat, 0 isahaa for B«
Fig* X«(&) tilhara H dtoaa not asaaad 7 faat* B to aqual B plua
IS inahaa^ but ia so oaaa naad tha aun of H pXxta IS inoliaa anaad
7 fMt ar ahftXl it ba ieaa than inohaa unXaaa antiraly anoXoaad*
Fig. l-(8)
Fig* X*(6) H axoaada 7 faat and laaa than 7 faat. B to aqaaX
7 faata B* to aqual H* pXua 16 inohaa but ia no aaaa naed B' aaaaad
7 faat« Zf inner faoas of puXlaya ara not anolosad C to aqual X6
inohaa*
Fig* X«(6) Ifhara E la Isas than 3 faat, B ahall ba auoh a hai^t
that it will ba 8 inohaa abovo nipping point of bait and pullay taoA
ia no oaaa laaa than ft faat 6 inohaa*
Ordar 2-»Full«ya and i^proakata*
Qw9ry pullay without a bait and ovary aprookat without a ahaia,
axpoaad to oontaat ahaXl ba guardad ia aaoardanaa «i1^ liia raqair««>
aanta of Ordar B*8«
Ordar B^-maohina Goatral
Brary naahina tiiaXX ba aqaippad with ii X«oaa pttXXay« aXutoh, or
athar adaquata naaaa roadiXy aooaaaibXa for tha purpaaa of atopplag
60
the MAhlae qtiiekly*
Maahinee operated trm a iMber ef different plaeee ehalX be
vided with readily aoeeseible Meaae for •httttlag off the power*
Order 4*«Belt shiftera«
(a) Brei^ eet of tight aad leoee pall«7« shall be shipped with »
peroacent belt shifter so leeated as to be within easy reaeh of Hie
operator* ISnm belt shifter shall be so oonstrueted as to auJce it
ittpossible for the belt to ereep froB tftie loose pulley to the ti^ti
pulley*
(b) Krery belt shifter shall be equipj;>ed with an interlookiag d*»
Tlee whioh will prevent aeoldental shifting*
(e) H^ere overheedi belt shifters are not looated direotly over
a oaohine or beneh, the handles shall be eut off 6 feet 6 l^ehes
above floor level*
Order 5*-'Pulleys-^Looatlon on Shafting*
(a) £very pulley near a shaft haneer« shaft bearing, or other
fixed objeet shall be plaeed so as to allow a side elearanee at
least i inoh greater than the width of l^e belt between ^e pulley
and ^ie nearest part of suoh shaft hani:er» shaft bearing or other
fixed objeot or a guard shall be plaoed adjaoent to the pulley to
prevent the belt fron running off on the aide next to the shaft
hang«r« ehaft bearing^ or other fixed objeet*
(b) ^ere pulleys anurt be eloser together oa the shaft thaa th*
widtti of the wider belt plus ^ lneh» the pulleys shall be guarded
so that the belt on either pulley osanot rua off between tiie pull^s*
Order 6«^lutohes*
(a) Every olutoh exposed to eontaet shall be oovered or enclosed
in aooordacee wi^ ^e requirenscDts of Order B^*
(b) Every olutoh shall be equipped with a devioe whiA will pre*
vent aeoidental starting*
Order 7-«*&vineing Doorso«V^'lndows«
£yery door swinging both ways in a stairwiyr or in a general pas*
sageway shall be equipped with a window* thm windows shall be kept
free fron dust or other ebBtruoticm to the vision* One window shall
be provided for eaeh seotion of double swinging doors* Adequate
artifioial light ahall be provided oa each side of every suoh door
and eh&ll be used n^eower the natural light is not equal to the r#»
quirssents of Idie Industrial tlghting Code (Order SllS)* the are*
of the window shall not be less thaa £00 square inehes* Guards
shall be plaeed over the window to proteot the glass fron being
broken by protruding parts on truoks, ete*
Order 8**Abrasive Wheels, Boods and Guards*
(a) fivery abrasive n^eel used for grinding purposes shall be
equipped with a hood oomieoted to an exhaust syeteB or water systssi*
Sxoeptiont l^eels v^ioh are in general use by employes ia
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omam to grind toola or do othor mmmtory opor«tioB«« partMrn
«h«el« and whoels used for sair gismi&g*
(b) Every statlcmary abrasivs whsol and thoso portables usod in
stationary positions shall be equipped with a gaard of the hood type .
strong enou^ to withstand the shook of a burstizig v^eel* This guard
•hall be adjusted to the wear of the i^el and the uaxlmai angular
exposure shall not be more than 90 degrees or one*rourth of the
periphery* Tl^is exposure shall begin at a point not raore thsn 60
degrees above the horisosital plane of the wheel spindle* the arbor
end shall be efx'eotlvely guarded*
(o) Vifhere work rests are neoesaary l^y shall be rigid in eon-
struotion and shall be kept adjusted olose to the i^el with a aaxi*
mum distanoe of l/O isoh to prevent the work frcn being oaught between
the wheel and rosti shall be seourely elsnped after eaoh adjustsefit^
and the working surfaoe shall be kept in good oonditioa*
(d) Abrasive wheels shall aot be run at a greater peripheral speed
than is reooBBaended by the wheel sonufaoturers*
fiotei By abrasive wheels are asant only wheels of siineral eo»»
position^ not ineluding grind stene^ aetal« wooden^ Idather^ or
oloth iriieels with abrasive surfaees*
(e) Guards shall be used on every portable i4teel where operate
tien and nature of the work will penslt*
(f) Swing frame grinders* The maxlmuB exposure of the wheel
periphery or olroioaferenoe for retaining hoods on swing fraoe grind*
lag loaohlnes shall not exoeed 180 degrees and the top half of
iriieel shall be proteoted at all tiraes*
S3EOSptl^t Seotions (b), (o) and (e) of this urder shall aot
apply PQ wheels used for iatemJ. grinding^ nor to wheels 3 inehes
or lose in dianeter ruaning at a peripheral speed aot exeeeding
SfOOO feet per minute*
Sotei For detailed speolfioatloris of hoods tiiat will eoapljf
with these requirsoents see Bulletin Ko* 527 issued by the Bureau
of Labor otatistios of the U«S* Department of Labor, V.ashingtoa^
I>«C«
Order 9i^>'lywheels«
BVery flywheel exposed to ooutaot within six feet of the floor or
working pl«itfer» shall be guarded la the sane manner a« belts^ eta#
in Order 1*
i>'lyMheels looated in engine rooB nay be guarded by staadard guard
rails and toeboard«« plaoed not less than 16 Inohes ^or oere than
20 iaohes sm^ fron the ria of the wheel*
Order 10»-Priotian irlves*
Ihe faoes of every friotlon drive together with all openings and
pro^eotions exposed to e«ataet« shall be eovered or eaolosed in ao*
eordanoo with the requlroaents of Order B*>S*
Order 11—Geare«
All gears shall be solidly enolosed, exoept that gears without
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apokes or holes in w»b may bo fjuanSod by ft biuid guard with flango«
•xtondlng boyond tho root of tho tooth*
Ouardi may bo mado in aooordar^oo with tho irooifiontioQO of
Ordor S-2 provldod thoy aro plaood not loos than £ laoha* fren aqjr
oovirig part*
Ordor lS*«Koya end Royooato*
(a) »7»ry projootiug key in rovolving shaftliig whoro oacpotod to
oontMt* ah&Xl bo out off or onoloiod*
(b) erory k«y«oat in roYolvizig ohafting* iRb#ro oo^oood to aaata«t«
•faali be filled or onoloood*
Ssooptioaoi Keys and koynwta in ohaftlng of Biaohiiwo vhmrt
it is not poioiblo to guard or fill tiie koyooato without la»
torforing with tho operation of tho oiaohinorya
CMor lS«*Laddora«
A ladder In a frwaoworfc oonslating of two or more approxli&ately
pctfalJol •trir^goro to whloh mto •wbatantially attoohod horiaontei
aloata or runga ijcjirormly ipaood, and used for aaooxidlng to or
deaoandlni; fren elevated plaooa*
(a) General Roqulr«menta>
AJli liiUtdera chafl \'0 aubatactlally built and mintainod in a aafe
eondltion* Ctringera und oloata on all wood ladders shall be of
aoundf straight graluod spruoo or e^ual* Sunga ahall be of hiokoty^
oak or ndiito aah or equal* Rungs or oloata ahall be eeoured to
atringera in auoh ft nanner as to icauro BiaxiJoua atrongtli and rigid*
ity of the ladder*
Suaga or oloata ahall b« of nalfom also and ap»oiag* bat la Bft
oate apaoed more l&an 14 inohea oentor to eontor*
Do wood ladder ahall be palatod aith aa opaque {rijaaeat* If prM»
erratiofi la noodod^ a tranaparont oil or vamieh ahall be uaed*
All aetal parta or fittings of ladders ahall be of stild ateel*
a&lloablo oeat Iron* wrouf^t Iroa* or their equlvalmt*
(b} yi»d l£ddere«
1« B^ry fixed ladder ahall bo installed with a nlnlsua olearaaoe
of 6 inohofi from back of the rung; to tho nearest poroanoat objeot*
2* A eage or basket guard ahall be ^l&oed on periRanant fixed
laddera of 20 feet or &ore la leagtli*
!(Ote li It Is not Intandod that this requiraaient ahall a^p3y
to laddera uaed oxolualvely for fire purpoaea*
I^ote 21 It is Intended that this requlreaect ahall apply to
flxod laddera ffiaklng aa angle of more than 7& Cegrooa with
horisontal*
Cages shall extwid from top of laddftr to ft point 7 feet above
bate with bottoKt flared 4 icohes* or portion of Mge oppoalt« laddtr
thall be oarrlod to the bate*
Oa^aa ahall be substantially built and teouroly fattened to th«
ladder* The iaaide ahall bo olear of projeotlona*
Cage thall extend not loaa tiita SO in^c^c nor ciore thm 2i IsohM
froB faoe of ladder* Cage ahould be no leat than 24 iaohea la vidtli*
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(•} Portable Laddoro*
ill portAblo Uddora ah&ll b« oquippod with aooM offootlTO »a«as
•o *0 to proToat alipplng* l&on polnta aro uood thagr ohall bo ot
hardoDod atool and kopt aharp*
(d) Stop Laddora.
A atopTlddeSnT's Uddor harlng rimgt or flat troada aad tm
oonatruotod aa to bo aolf-anpportlng and afaall bo built la aooordaaO*
with the general roqalransnto of Xtoa (a) of thla order*
An attendant to hold ladder ahall be furniahed in all oaaet vAiere
portable atop laddera are aoro than 10 feet In height*
The uao of portable atep laddera more than SO feet in helf:ht la
not peraitted*
A apreader with an autcoatio looking devloe to hold the front and
b&ok aoouroly in the open poaltlon ahall be a oonpoaent part of eaeli
portable atep ladder*
All atationary atop ladder* ahall be equipped with handraila SO
to 86 inohea high on both aldea aoaaured Tertloally froB the noae
to the tread*
Votet For detailed apoolfloatiosa of laduera aee BulletlB
lo* A14-1939, publiahed by the Anerloan Standarda Aaaoolatioa^
29 iteat 3hirty*ninth Street, ifew York Citgr*
Order li-^HtaaageRaya and working Spaeea*
(a) Adequate paaaagvwaya aad gangwaya ahall be provided* The
fl^ra of all auoh paaaagewaya and gangwaya ahall be reasonably arven^
kept In good repair, and aa far aa the nature of the induatry will
perait, kept free fron obatruotlona or aubatanoea over whloh or oa
whloh peraoaa may atuaible, allp or fall*
(b) Adequate worklxig apaoea ahall be provided for the aafe opera*
tien of every aaohino and auoh workini^ apaoe ahall not be obatrueted
either by atorl2ig or piling Biatorial« or other objeota*
(a) The floor or ground surrounding naohinea ahall be reaaooably
even, kept in good repair, free from obatruotion over whloh peraona
nay trip, and meana provided to inaure aeoure footing inaofar aa the
nature of the work will pendt*
Order 16<—Elevated V.alka, Platfonaa and Runwaya*
(a) Every pemanent elevated platfom ahall be provided witli eltiier
a atalrway, the atepa of whloh ahall have a unlfora riae of not aore
than 6 inohea and a uniform tread of not loaa than 9 inohea and
•quipped with handraila and saintained in aooordanoe with Order 20,
or a atationary ladder or atationary atep ladder in aooordanoe with
Order 13* nhere a at&tlonary ladder la uaod the aide ralla ahall
•xt«id at leaat 42^ inohea above the platfom*
Bxoeptioni Thla order doea not inolude platforaa auppertiag
aingle \uiita of equlfiient whloh reoolve no attention other thaa
oiling or repaira, nor doea it Inelude platfonaa uaod earolu*
aively in eonneotion vlth auoh equi^sant aa ateam trapa and
aprlnkler valvoa. However, it la roooomendod that permanent
laddera or atairwaya be uaod wherever poaalble*
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tfotvi this «M«ptloB it not iat«aded to laoltiiSe water taokt*
(b) Kwry elevated walk« ruanagr or platTona shall be cubatan-
tially ooastraoted and tball be equipped wl-tik ttandard guard ralXa
azid toeboarde*
Exoeptioai Guard raila aad toeboardt will not be re<iulred ea
leading or unloading aldea oi' ebipping platfonaa with the eae-
eeption ot lunber yard abed platforma where headraila only will
be required* Howerrerf it la reooaaaended that proteotion be fur<*
Biahed In all oaaea n^rever possible*
(e) Every platforsa located an en englxie or other large aaohine
for the use of operators or others shall have a non^sllp aurfaee and
ahall be equipped with guard raila and toeboards*
Order 17—Set Sorews*
£very set serew in moving perts where exposed to eontaet shall be
set in a eounterbore. proteoted by a solid oollar^ or be of the
headless type so that no part of the aet sersar will projeot abovi
the surfaoe«
Order 16««8haftlng*
(a) All expoa«id parta of trenaKisaion shafting shall be proteeted
by a stationary easing snoleslng shafting oon^iletely* Horisontsl
shafting may be guarded by a trough enoloslng sides and top or sides
and bettm of shafting as looatioaa requires^
Sxeeptioni ShsXtinn more than seTsti foet abore the floor, oil*
Ing runway, or otiier working level, need not be guarded provided
the shafting oeases to revolve before any work of a eharaoter
whieh would expose any persm to oontaot with auoh a sbal*t» ie
permitted*
(b) stating under benoh saohines shall be enolosed by s station*
are easing or by a trough at sides and top, or sides and bottom, as
looation requires* 3he sides of t^e trough shall ooRe within at
least 6 inohes of the underside of the table, or i£ ahai'ting is
located near floor* within 6 inehea of floor, la every oase
sides of trough shall extend at least S inohes below or above the
shafting as the ease saay be* Per speeifioations of aateriaX •••
Order
(o) fievolTing shafting end spindles formlag part ef aad
tegral with individual laashines where eueb part sreatee a baaard
shall be enelosed or oovered*
Order 19»«Kainteneaee ef Kaehlne feels and Kashinery*
(a) Maohine tools* power driven maahinery and all parts of susb
aaohlnery shall be oaintained in good working order and safe eoa-^
ditiooa*
(b) Hand tools furnished the anploysr shall be Issued in good
eonditioB*
Kotes It is reooBueaded that the enployer adept a rule re*
quirin£ snployes to report defeetive tools*
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Order S0«»*St&lr«my8'-«>HefidrAilt ud Maintenanee*
(a) Svery •taimfty or stops of four or laoro risors shall bs
•quipped with a substantial smooth handrail fron 50 Isohes te 96
inshes high treasured Tortioally Trca the noee of the tread and
plaoed on the left hand side as one mounts the stairs« or on th«
open aide, if any* otairtvays or ateps 6 feet or more in width, or
open on both sides shall have a handrail on eaah side* (See
Kuilding Code Order &116}*
(b) Every stairway ahall be aaintained is good repairt free
fro& protrudisf; bolts, sorews, nails, etc*, unneoessary dirt or
slippery oo&dition and treada shall be renewed when tho surface
shows wear to the extent of one«>hedf inoh or more*
Stairways shall not be used for storage purposes, and any
neoessary e^uipasnt shall be so looated that its preamoe or us*
will not obstruct or Interfere with free passa^^e*
(o) All Botal treads shall have a rough or n<«i-slip surfaoe*
C^der 21»«>Crank Shafts and Booentrice*
(a) the orank shaft and erank or crank disc on every •agia# and
•v«ry eiailar part en other loaohinery, where exposed to eontaet»
shall be guarded in aeoordanoe with the re^ulr«tent« of C^der B*
(b) the eooontrio of evwry entwine and every similar part oa othsr
Aaahinee« where suoh parts oreate a shearing hasard and wher* mem
posed to eontaet shall be guarded*
Order 23<*«ISetal Planers and O^er iiaohiaes of Sindlco' Cunstruotioa
Viays Ouarded*
Oa ttetal planers and other maohines of similar oonstruotion, parts
of which have a reolprooating motion, the spaoes betwem the ways
where expoeed to oontaot ahall be oovere<l to olisiiinate the shearic^
hasard«
Order 24—Oiling X>evisea*
All ciaohines lubrioated while in stotion and having lubrioating
devices so looated as to make than dangerous to reach the sane while
^e jnaohines are in notion^ ahall be equipped with an autosatie eil*
ing device or soBie oth^r uteacs to protect the oiler*
Order S&—ProJecting i^arts oa £3hafts«
3very projeotiag part on a revolving shaft sueh as a eollar, ol«sp«
pia, coupling, oiling devise, ete«, where exposed te eontaet, shall
be eoolosed or covered*
Jfotei If s^aohinery is oiled iriiile in notios^ thsn projeeting
or daageroiM noving parts are considered as exposed to eontaet*
Order 26<"-Means to X>isoonziect Power*
In each roan of a place of eaploj/ttent, where Kachinei^ is used,
ftesfis shall be provided by which the power can be quickly disooa«»
nested*
MoteI This order includes conveyor systenis*
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Order 27«^i;)rup HuBasra#
(a) Every drop hamer« the operAtlon of whloh requlree the hendo
to be pXfteed betftees the dlea, ahftll be provided vlth a positive stop
thftt will prevent the desoMit of Idie hnsaer until ^e operator's
hands are withdraara*
(b) A ahield or ooreen shall be provided for every drop henmef
•xeept where guarded by looation when the operation if sitoh
sparks or soales are liable to be thrown off*
(o) On every board drop hsamer a substantial guard tAmXl be pre*
vided around ^e board above tiie roll to prevent the board falling
in oaM the board breaks or ooaes loose froa the ram*
Order 2(>-~ltaohlnes for saiearing or Cutting—Knives Guarded*
The knife or knives of eaoh aaohine used for shearing or outting
material of any kind shall be guarded in a inanner that will pre*
vent the operator's hands frosa ooning in oontaot wl-^i the knife or
knives*
Sotei Maohines that are set in motion a two hand devise
will be oonsldered as oookplying with this order irovided the de*
sign and oonstruotion of tite two hand devioe is suoh that the
operator eannot plaoe his hands in the path of the deseending
knife aftmr tripping the naohlne*
Order 30*«>Pressee—Guards^
9ie dies of every press used for suoh work as punohingc blankiag,
shearing* stamping, foradng* enbossingi^ drawing* oreasij^g* ete«
on material of any kind shall be proteoted by aeaas of ^e followiBgi
a<>«Oomplete enolosure* or
b—Full automatio feed* or
o**Saad»autoMatio feed wite plunger enelosure or United opening
(S/b") between dies, or
d-^Usited opening (s/B") between dies*
Zn ease a*b,o or d oannot be applied* then a devioe to prevent the
hands of the operator fron oooing in oontaot with the dies shall be
installed* suoh as
e—IWo hand tripping devioe*
f-*aseep or gate guard* the aotion of whioh shall be positive with
eaoh desoending stroke of the raa*
g—A devioe that will be positive and witiidraw both hands of
operator with eaoh deseending stroke of the rsa^
h—Speoial hand tools*
Xotei Bulletin Ho* 430 "Safety Cede for Power loesses and
Foot and Band loesses,** published by the Bureau of Labor Statietiee,
Departaent of Labor* T.ashington* D.C»* will be helpful in eoft*
plying with this order*
Order 81*<«4tod Feed Platan Tresses*
Bvory hand feed platen press shall be guarded by neant of an auto*
ttatio devioe that will jwevent platen froai olosing before operator's
bands are rsBoved fron between the platen and the bed or by i&eans of
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a guard that id.ll foroa tba banda fros batwaan tba platan aad bad*
fh9 freot of tha praat shall ba guardad by aa apron anolosura to
praTont injury by tha botion of tha platms or tha look baloa tha
faad tabla*
Ordar 8S**LoakB for Tripplzig Oarloes*
Srary maohlna sat io sotlon by a tripping davloa shall ba guardad
against aooldantal tripping by aeana of a poaitlTo stop arrangad ta
praront oparation until holding oatoh is manually raleasod or by
moans of a guard over tripping iarar or padal whioh shall ba so
a^uippad that vhen maehina is liot in uis« or whllo being adjusted
or repaired^ tba loTor or pedal oa& be looked, or blocked*
Order S8«*«Kevolving Stook*
All revolving atcok ivojeotiag froK maohlcas shall be guarded by
pipe eaolosure or other s;eans to prevent ooctaot with the stook*
Kotei It is desirable to reduee to the KtiniKiuBft the xuiise ia-
eldest to the operation of those ffiaahines« espooially where there
are a nunbor plaoed olose to eaoh other*
Order 34—^aaa*
the blades of every fan idian Mpoaed to oontaet shall be guarded
la aaaordazme with order &*S«
fiotat Vhia order also ai^lles to the ordiaary offiaa tw*
Order B6«^Havolvlng Dmssa and Oyllndars*
(a) devolving barrels^ druns or eyliaders^ suoh aa alaaaert or
ohuraSf where exposed to ooctaot, shall be guarded by aa saolosure
or standard guard rail in aooordanoe with the speolfloations givea
in Order fi*
(b) taaning drums and rattlors inhere exposed to ooctaot shall
be guarded by aa enolosure built in aooordanoe with the speeifioa-
tions of B-2 to a heip:ht of 6 feat unless the axis of the drun or
rattler is less than <S feet froci the floor* in whioh oase the guard
shall extend to a height half way between the axis and the top but
not aore than 6 feet or less than inohas*
(o) Kvery drun or other revolving oontainer* vhioh must be lead«
ed or unloaded shall be eqtuipped with a brake or look whloh will
eaable ^e operator to look the drua while loading or ualoading It*
Shis does not iaolude extraotors whloh are oorared la Crdsr 230«
Order 86«^GouBterwelghta and Tenalon t^elghts*
(a) livery eountarweight where exposed to oontaot shall be em*
olesed or equipped wll^ a aafaty ahain to prevent Idw weij^t frosi
falling*
(b) Every tension weight exposed to oontaot shall be enolosed
or seourely fastened to the tansico bar*
Order S7<»*0verhead trolleys and ilonorail Cranea*
Svery overheaci trolley and every loonorail orane sIulII be oonstruet-
co 
ed 10 ao to pravent it• learlng the traolc at any po1nt. 
Order ~8-'Val'\'H • 40oe11 1'0• • 
\'.hen a .. w.lve 5.n dally uae 1e looat•d hlgh•t than ten feet abne 
th• tloo_r • a platform equipf*1 &• ffe&iJirod 1.q OJ'd•l" 18 (•) ah.all b• 
proTid&d• 
eptiona Valveo whioh aro1 operatod trcm the 1'1oor by litUJl• 
of ob.a.ills or other auoh long r.ngo oo:Jtrol devioaa. 
Or<htr 81-Spao•• Deteecm Fin4 Jbjeot• and l!aohm•• 
()> ~ery tn&Oh1ne who~o a mo•l~& pa.r~ at any t1t» l•a'V•e a ·~· 
ot lea• t~ 18 1:1oh•• betuoin.n !.t and any t ind objeot not a part ot 
thB aaohin•, or ~W.911 lt and ~. ~o.$.ng part ot ~ other maobine, 
woh apaoe, whe~ not guarded by 1ooation lht.ll be enalo1~ taa .,.. 
oor4anoe with Order »• 
e1• 4.0·~~eitOI • 
(a) the tnak wlwoh o.f' nery ovor~ioad travtJlill; orw:ie. ftllept ot 
the mo1u>Ril type 1hall be •q\.lipped wlth •u1tabl• guard• 1n tr~ tit 
the wl14t9le extondin5 d°'7n below the le.el ot the t-0p of tbe rail 
and •o doslpied •• to olear tho traok ot o,1J1 obj.Ota. 
(b) Gal• m•tan• •hall ~ tll'oYidod tor lu1'r1aat1on ·ct the oran• 
truok•• 
(o) l•The bridgo and ~olloy of 11eotr1o avorhe•d tr~~•liDg 
orane1 •ball b• prOT1ded •ith 1ub1\Ant1al and efteotl• buttera, 
pzreterably ot 1lh• au ouahion, 1p:r.Lng op •latlar type or ourft4 
rail• •1th th• radiue larger than t.l\• wh••l• ahall b• eoplo;yect. 
2-T~be.re two. or ao,-e oranet er• oparaUng ou the U=e wia• 
1fD¥ • 1ubetutiAl and •f.teotiYo butf"er• ab.all bo p,:ronttod to rrnent 
injuq 1n oaa• or on.nee ccmittg togethor. 
(d) 1-l'aoh oi'ane hoiut = tel' ah.All b• equipp.4 ,;;1th a qgn•ti• 
brak• oo arranged tlu1:t 1 t will be appU-4 'Ohen th• power 1• o\lt oft 
ban tb• brake mquet. Thi• brue ·a~l have eutf1o1ct tQJ-que io 
ouata!n a~ lc~st OM• and one~hQ.].f times th& ratod load. 
1fote • (kl o~azMO 'Where a oottbination ll&.Ohaulo&l load lOMWing 
brako and a -sr.~t brQko oa m.otor ahatto ar• eplored, tb9 two 
bra.k•• together l.hould a.et this r•quirtmen'tl. but •••d ra~t do eo 
t.zutt ri.ctually • 
2•0!'anes 11hf1.t ht.\'t'e & O&b 0:1 the trolley &ball be equ.1ppM. 
with b1'ak~e fol'. . the trollor iaots.on. 
S• The bl'idge tra.•el on •aoh OJ'&n• 1ha1l 1:Ht equipped with a 
brake. 
l•Tt'.e bitakoa ~peo1ti9d. hl d-2 and d~ er thu :1rdar •ball be 
oapa.ble ot pitoduoin& a torq~• e\ll11oient to rote.rd at the rate ot 
not l••• than one foot per 1ecrond-~r aeoond Wh• Cl&lluall)' o~n..-· 
od, thl• vl\to ot r•tardo.t! on abaJ.l not roquiro t. totao mi th. bnb 
lne.r tn exoeas ~ 100 pvun4•• 
Notec A maximum lbtit tor retudatioxa oannot be •et ... a 
gcmeral l""ll•. but irl· no oase ehou14 it b~ atich $11 ~o introduoe 
ha&U'daue oondltion• Wh•D ~one1derat1on 1• gi•c to the oh&not.91' 
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ef the eerrlee and the eharaoteriatloc ef the equipnent*
Order 41*^Grese PootwaXke*
(a) Svery overhead traveling arane that ie propelled hy other
neana thaxt hand power ehall be e<|ttipp«d with a footwalk extending
the entire length ot the brldg* on the ihaTt aide* The opposite
tide shall be equipped with a foo^alk twloe td^e lea|^t& of the
trolley exoept where a fixed platform la provided and la available
at the end of the rtaaway* The width of the footwalk shall not be
leas than 50 inohea* Standard guard rail and toeboards shall be
provided* Any opening or separation between the bridge and foot*
walk or in the floor of the footwalk shall not exoeed ^ ineh*
(b) l^hen footwalks are required on both sides of the bridge,
provision shall be aade for passage between thorn at the end of
the bridges or by means of a platfona In the building ad^jaoent te
and outside of the orane runwi^»
Kxoeptlon to (a) and (b}i No footwalk with less than 4 feet
overhead olearanoe at all points shall be permitted on nn over*
head traveling orane* In suoh ease a pemanent platfom at the
ends of the ntoway or a temporary soaffold or staging shall be
provided for maintenanee or repairs*
Order 42**Bleetrleally Operated Traveling Cranes*«airitehea la
Cages*
A mala line switeh ^all be Installed la l^e eage of every ele**
trloally operated traveling erane and se plaoed as to be readily
aeaessible to the operator* Ihis switeh shall be ooapletely en*
olosedf externally operated and provided with padloeklng faellitle«
so that the operator or others working on ^e orane will be pro*
teoted*
airitehes shall be looked In the open position against uaauthor*
iced use*
See also Order 1312*02 (e), 13S0.06 and 3eetlon 133*0 of V^lsoonsln
State Sleotrleal Code*}
Order 43»Cr«uae8*-Stalrways*
Svery overhead travellx^ erane operated from a oage shall be pro*
vlded with a stairway or pertaanent ladder betwem the oa^e and the
orane footwalk, and betwemi the eage and the floor.
Order 44»*Cra&e Cago8*-&ielesures*
(a) The eage floor of every overhead Raveling erane shall be
solid exoept that grating net exoeeding ^ Ineh wide may be provided
where neoeesary for vision*
(b) itie sides of the eage of every overhead traveling erane shall
be enelosed in the following manner i
Solid to a height of 42 inehes, or.
Not less than No* 10 wire soreen with aeah not greater
than 3 inohea to a height of 42 Inehes with toeboard, or,
2** Standard guard rail and toeboard*
(b)
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Ord«r Rop«« aod ChAi&s«^Saf« Loads*
(a) Th« BaadaiuM saf« worklne Xoad for all hoisting eablaa shall
not «xo«ed l/V of ths breaking load as dotemluod by tlio eablo
MMDufaoturars#
A eabls Is ooasldorod wsafa aod shall bo rseswod whm
br^sn wlros, ivoar« rust, unduo strain, or ethor oauso ttio strsngtli
9t th« oablo bseoKMs roduood Sft por seat*
Koto at Cables will bs eonsidorsd unsafe whso upon IsspootloB
ta a loagtii oqiml to 6 dlanoters of th« oablo 10 psr oo&t or nor*
of thfl total nunbor of vlros ar« brokoa.
Rots bf Cablos should be lubrloatod and oarsfully inspeotod
at froquont Intorvals* Proper lubrloatlos adds muoli to thsir
durability*
(b) Ropes whon asod for hoisting shall not bo subjootad to greator
working loads than thoso roooBaisjodod by tho rope ttaaufaoturers*
Hopes shall be frequently iucpeeted and renewed when laspootloa
reveals defective and uosafe ootiditioss*
Kotei Serious aooidents have resulted from allowing aoid to
ooase in ocmtaot with hoisting rope. Ihls osay ooeur whso swiagia^
•oaffolds are used to oleaa building walls with aeid solutions*
Casual inspeotion will not reveal the ooadition of tho rope aftor
su^ exposure*
(e) Chains when used for hoisting shall not be subjeeted to
greater working loads thaa tkoso reoonoaded by tho ehala won*
faoturers*
Chains shall be froqusntly iaspooted and tested* Ihey shall b«
ronoved when dofoetive and uasafe eonditions are rovealed*
Ordor 46**^e IVoteetion*
(a) Vjhere persons are doing work whereby any substanoe is throm
off whloh nay injure the eyes, suitable Individual goggles shall bo
provided* An offeetivo dovioe may be used ia lieu of goggles ia
oonneetiaa with ooeasionsl work of short duration sueh as the sharp*
miing of tools when done by the eaployes who use suoh tools*
(b) ^here persons are doicf^ work sueh as o^^aee^lene or eleotria
welding or any other work where latenee heat or lig^t rays sny in*
Jure the eyes, suitable goggles designed to absorb the liaraful rays
shall be provided*
Hotel A suitahle gog£;le shall be sueh as will proteot th« eyea
againet t^ie ia^ries of foreiga objeots, harmful rays, heat,
fuses or vapors and will not materially Inpcdr tho natural or
oorrMtive visioa of the wearer, sad shall bo adapted to ttko is*
dividual faoial eharaotoristios*
Order 47—Soaffolds for All Other worit Hot Mthla tho Seope of
the General Orders on c^ety in Coustruoticm*
(a) TThore employes are required or penaittod to work ia exposod
or elevated plaoos, eoaffolds shall be provided unless the work to
be perfomed is of suoh a nature and extent that ladders oan be used
with a reasonable degree of safety*
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(b) Svory ioaffold^ iaoXudlng •hair soafi'aXdt and wingiBf soaf*
foXea* AhaXX b« built to sustain a load oif at Xoast throo tlaos tho
velght of son and inatorlaX llkoXy to hm pXaood upon tho soaffold at
any tlao*
(o) Bvery soa^fold^ oiceopt mrlnglng and obair ssaffoXds^ shall
bo proTldod with A Xaddor or otiior adoquato ooaas ot asoondlng to
or dosoondlng fron It*
(d) Krory soafl'oXd eiiaXX bo oqulppsd with sta&d&rd guard raiXt
and to^oards*
Snooptiout Soaffolds for work» l^o naturo or surroundings of
whloh nako oithor or both (;uard rails and i»>sboards unnaoossary for
roasonablo safoty*
(o) £lvory swinging seaffold^ oxoopt ohalr saafTolds^ siiall bo
oqulppod for oaoh workaaa oa tho soai'lold^ with a llfo lino with
flxod oad soouroly fastoned Indopstndont of ths soaffold and with tho
freo and oactoKtdlng to tiio ground*
(f) iSf9Vy olialr soaffold shall bo squlppod with a safoty bolt#
Boto ai Tho failuro of a soaffold or any part of a soaffold
vlll bo oonsldorod proso&ptlvo orldonoo of faulty ooostruotloA
or dofootlTs oatorlaltf
Hoto bi Sovoral dlfforont typos of soaffolds that stmfom to
this ordor aro shoiia in tho Oonorsl Ordors en Safoty la Conotmo*
tloa«
Ordor d6**Coni«r Staying Maohlnoo*
tho prossuro hoad of orory naohlnop sooh as Is asod to faotso tiio
oomors of oardboard bozos si:iall bo guardod by noans of a posltlTO
stop dovloo^ that will provssit tho dlos from oloolag until tho
operator** hands aro rootovod fro&i botMOon tho dlos*
Ordor 4fi-^aohicory with Hovolvlng Cylludors In X^oaUior Xndustrloo*
iiaohines with rarolving oyllAdors, to whloh oyXindor knlvoOr
bXadoSf brushes^ sand paper, ots« aro attaohod usod for tho purposo
of surfaolng hldoo* and loathor* sooh an flashing auohlnos. Sotting
out maohlnos, shaving Kaohlnos aud brush naohlnos shaXl bo g«ardod«
Kotoi la guarding sliavlug ciaohlno oylindoro« a band guard
shall axt«id ovor ths onds of tho oyllndor blados and a rod
(fln|£or grip} guard shall bo plaood abovo tho oponing of Baohlno#
Ordor 60-«Jaoko in Loathor ladastriosv
Jaoks usod for gXatlng, rolling* pt^bling^ and sotting out shall
bo guardod*
Kxooptloai Solo loaldior rolling Jooks aro not inoludod la this
ordor*
Ordor 61^»Sottlng Out llAohinos«
All sotting out Xoathor saohinos with horlsontal travoling tablos
^lall bo so guardod that tho operator will not bo dram into tho
Baohino*
Hotot A tripping bar aoross tho feeding sides of tho maohlno
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«4 «o Amng«d that, «po» baing trlppad. It will ahut off th#
powor and a«t a braka^ ahould give adaquata protootion*
(Mar 6S<^Bell*, %haala and Bruirixaa Ouardad*
(a) Bolls, whaala« bruah^a and othar ravolTing parta of naehlnag
net otharwiaa apoolfloally oovarod alaowhara In thaaa ordara« vhaa
ravolylng In auoh a way wltii reapoot to othar parta &a to eraato a
haaard ahall ba equipped with a darloe daaigned to prerant injury*
Kotai The most affootlva method oi' aooeBpliahing thia la ^
jaeane of an enoloaure*
(b) Vertioal feed rolla ahall be guarded on the aldea and la front
by IU3 esoloaure extending to within one^half Inoh of the plane fora*
ed by the working edge of eaoh roll*
Horlaontftl feed rolla ahall be enoloai^d by a oover over the top.
front and open aidea* The lower edge of the eover ahall oocae doau
to a point one*half Inoh above the plane level with the bottcn edg«
of the roll*
(a) In the eaae of rolla where it ia iapraetieable to inataJ.1
fij^ guarda auoh aa in r^ber milla^ a poaitive qulok atoppisf
devioe ahall be provided*
Ordar U-^SKoavationa*
(a) All axeavationa when ao located that peraona laay fteeldan*
tally fall into than ahall be guarded by adequate barriera not
laaa than inohea In height and in addlti<% ahall ba oiarked with
torehea or red llghte at night*
(b) All e3eoavati«)a« In whloh peraona are required to work, ahall
be aleped or ahored ao aa to reaaonably protoot anployee and fro*
quentera from the haaard of oave*ina*
note at Oa aooount of many oonditiona that aay ariae ia ooa«
neotion with the proteotion of exoavationai^ auoh aa aiaa and
deptiis nature of aoil and weather^ no detailed Mthod of OGa»*
plianoe with thia order ia ^iveo here« and eaployera ahould aee
to it that eaoh Job ia proteoted aa eirounataneea require*
Koto bi The only plaoe where thia order will apply ia for ex*
aavationa other than trenohoa*
for epeolfieationa for trenoh ahorlng aee Order 610. Gaaeral
Ordera on Tunnel, Calaaon and Trenoh Conatruotion*
Urder M^-Vata, Itoka and Ikippera*
(a) Open topa of vata, tanka and hopi.era, the topa of whiah ar»
laaa than 36 inohea above the floor or platfonn level, ahall ba
oovered or proteoted by railinga in aeoordanoe with Order fi-1*
(b) £afore any paifaon ia pemitted to enter any tai^, vat or
hopper uaed for the handling or atorage of liquida, oonpounda or
other ooatenta, the ohamioal elmenta of whioh oauae the foraation
of Injurleua goaea or fines, all liquid oontenta ahall be drained
off, and the drain outlet left wide open* In the oaae of oloaed
teaka, vata and hoppera and where neeeaaary in the oaae of opaaa
tanka, vata and hoppera aa aa additional preoaution at least one
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attsndmat for Moh poroea ia tho T«.t« took or hoppor oholX bo otft*
tionod ooatiaaouoly ot tho opoalag osd mropo ahail bo furaishod
for oooh auoh porooa* ono oad of whlob okall bo ottaobod to tho
poroon la tbo vat, taak« or hopper, tho othor oad bolng wlthla tho
o<mtroX of tdio attoadaat*
(o) Boforo ropairing taako or ooatalaoro usod for oxplooiv*
liquid* or oubotfiuooa^ oaro ^lall b« takoa to ooaplotely oxhaust
«1X eoooo oad to ro&ovo oodiaoati
(d) Storago vats^ tanks and hoppers ooatalaing aatorlalo llabXo
to joK or foivi a orust shaXl bo provided with a substantial pXat*
form surrouuding tho top od^so or built over tho top to oaabXo tho
operator to aaalpuXato tho prlokor bar with safo^ or a drop vel|^
devloe shaXX be provided to bo nanlpuXated froK tha outside of the
tank, vat or hopper*
Kotos £«o Orders £0C7« £OXS OeaeraX Orders oa iktsts« Fttses^
Vapors and Qases«
Order &6-—Pits, Opeaings la Floors* ete#
Fits, naahoXes sad openings la floors, pXatforsts and sidewalks
shall be guarded la aooordaaoe with the roqulrsoents of Order B*X«
If a trap door is used the door aad hinges slialX be flush with the
floor aad the doer shaXX have a roujgh and aoa*sXlp surfaeov
Order 66"*1(ladow OXeaaiag*
(a) Windows la pubXlo buildings aad pXaoes of omployftMit, the
tops of vhloh are vore thaa foot above the ground floor, flat
roof, baXooay or pemaaaent platform shall be equipped wlldi ap*
proved aeaas to proteot the window oXsanersj suoh noans shaXX o«i»
slst of
X* A safety bolt for each window oleaner, whioh beXt ftiiaXX be
fastened at eaoh end to a pemaaent devioe that shall be fixvly
attaohed to the window fraioe, or to the building propert or
2* A substantial portable platfom that is projooted throu^
the window or supportod frost the crouad, floor, roof or pXatfora
level, for the window oleanor to stand upon aad that is equipped
with aa approved iiaadrail aad toeboardi or
8« A substaatiaX «wiar>ing soaffoXd equipped with standard head*
ralXs, toeboards and Xlfe liaei or
A eubstaatlal ohalr soaffold eq^pped vlth a Mfely b«Xt|
w
Other eqaalXy efflelKit dsvlees*
(b) For oleaains tho insides of slcylights (the hl^st part*
of vbloh are aore 1t»a 20 feet above the ground, floor, baleony
or pemaaent platform aad to whioh aeoess oannot be gained by any
of the laoans desoribed la (a), soaffold as speolflod la Order So*
47 shall bo provided*
(e) All equlpuat iaeXudlng building parts and attaofansnts^
used In oonnootiaa vlth window oleanlng shall be maintained la safe
oondltlon while in use and shall be ooupetently inspeotod by the
smployer or his ageat at least onoe eaoh oontibi while la use#
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It •uoh •quliM&t hu aot boon la uao tw thirty day* or wr»«
tbon ooroful iaspootioa ohftll bo s*do boforo uoitig#
Ordor 67*»Doorw«ya Hoar HaUny Traeka and DrlTomgro*
HOion a doorway or oornor of a building ia looatod noar f railway^
Inrolloy traok or driTway, ao that a poraoa ia XiabXo to auddo&ly
and unoxpootodly walk out onto tho traok in front of any rallsmy
rolling atook or rohiolo, an affioiont {^uard ahall bo inatallod
with a warai&e aign*
Votoi Bffiolont guarda may oonaiat of ono of tho followingi
1* A twinging barrior looatod at l^o door oponing or oomor
oxtonding aoroaa ^o doorway or froa tho oornor*
2* A dofleotSng barrior altuatod outaido tho building parallol
to tho oponing and approxlaatoly 36 Inohoa sivay frcn it*
8t A doflooting barrior altuated at tho oomor parallol to Idio
traoka or drlvoway and oxtoidlng for a diatanoo of not loaa than
alx foot outward troa tiio oomor*
Ordor 60-»£l«vatod Walk*, Runnaya or Flatfoma*
Slo^atod walka« ruBxwoya or platfomw ahall bo proridod whoro
laddora aro not uaed for oiling; ovorhoad ahaftlng or maohinory, or
doing othor OTorhoad routino work* Suoh walka, runwi^a or platfonu
ahall bo oMia^uotod in aooordanoo with tho proriaiono of Ordor X§»
Ordor 60*-"troatloa and li^ftlka*
3ho parta of ovory treatlo^ on wfaloh oara run, ^tuat aro uaod for
walkwaya, ahall bo oquippod on tho outor odgo with a walkway ao
looatod aa to giro aafo oloaranoo from oara* Suoh walkways ahall
bo oquippod wltti atandard guard rails, and tooboards« oxoopt suoh
parts as aro usod for loading and unloading purposos*
If tho walkway Is Inolinod it shall bo oquippod with oloats*
%horo a trostlo orossos a drlToway or passa^oway, tho floor of
trostlo oyor suoh points shall bo solid*
Ordor 60—'Flyora on Spinnora*
Spinnora, suoh as aro usod In twlno nills« whon tho flyors aro
oxposod to oontaot, ahall bo oquippod with guarda ao adjastod aa
to ooaplotoly oovor tho flyors and ao lookod that thoy oaanot bo
opsood whM tdio flyors aro in aMtioa«
Ordor 61«>'-Calandars»*Dootoratt
Qa all vaohino oalondars usod in papor nilla, oxaopt aupor*
oalondara, oaoh roll nuat bo oquipp^ with an offiolont dootor*
Ordor 62**CaXoiQdarB«*Foodlng Bolta*
On all sMohlno oalondars, oxoopt supor^^alondars, whoro tiao paf«i>
ia takon oror tho top roll to bo fod into th© firat nip, a foodlng
bolt or othor offiolont dsrloo aust bo provldod to oonduot tho papor
into tho first nip and thus mako it unnoooosary for tho oporator to
uso hia hands In this dangorous plaoo*
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Order 63<»«'^rl»r»**z;ootorf«
On all paper nAohluea with drier feXte, eeeb lMr«r drier Kuet b«
•quipped with en effloient deator*
llotet It hA« been found froa eacperlenoe thet Aootor bledM
ttade of well eeeaonod etraight greisod maple ere equally as
efflolent a« blades aade fron Iron or bronse, and are obeaper*
Vrood blades will sot out tho faoe of the driers*
Order 04-*Z!arun Winders—Guards*
Cb all drxsa wlBders where the drua sad paper roll rvm la on the
operating side» the point of oontaot Bust be guarded*
Crder d5*«l7inding Keels*o$paoe Between*
1$io winding reels in paper sdlls used with the paper laaohine,
where the rolls of paper run in. must be guarded or the reels
suet be so oonotruoted that it is Isiposslble to have lees spaoe than
8 inehes between the reels of jpaper when they reaoh tlie
SifiO*
Hotel la order to lljoit the spaoe between the reels *
ponBen«cit stop mey be plaoed belov the bottosi reel and abevo
the top reel, whloh will limit the sise of the re«l««
Order G6«i>*Barkers end Chi^rs*'«*apeed Governors*
All barkers and ohippers »ust be eo equipped ttiat the speed it
maintained withljs safe llaits*
Hotel (a) Ihe term "safe liRits" used In the i^enre order
shall aeaa the lassiwiiB safe speed as preserlbed by the oanu*
feoturer of the joaehlne* me rooords of aooldeuts in Wlsoonsla
oaused by explosions of dises ou ohippers and barkers reveal
the faot that praatioally all ef then were oaused by overspeedimg
and vouXd have been prevented by an effioient governor to regu
late l^e speed*
Hotel (b) All barkers and ohippers should be thoroughly in*
speeted aoA tested at least <moe eaoh week to detect eraoks and
flaws in the disos*
Order lOO*—Car Stakes and Binders*
Cb logging roads operated by lwA«ftten, the stakes or binders used
en logging oars to hold the load of logs In plaoe wheo being trans*
ported« Bust be so designed as to laake it possible for the opM«ter«
when standing in a safe position away frssi the front of the ear« to
loosed or disengage suoh stakes or binders*
Ordmp 10&»*0o»erete Uixiers, Guards for Ptsier Charging Sklpe*
avery oonorete mixer having a mixing eapaoity or 16 or more eubit
feet and equipped with a power oharglng skip, shall have both sides
and end of the working spaoe for the skip guarded in suoh a saoner
as to prevent workman from aooidentally walking underneath the skip
when elevated*
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Order IXO<»«D»ush tfix«re«—Bftklng aatf CoDfeetlosery*
(a) Sftoh dough aix«r shall be proTldod with a oover, prsfsrabljr
•olid, but whlAh nay havs opaninx* it It is naoassary to sae, or
add ingradiaats to tha batoh while mixing operation is in progress*
Sbie ceTer« if hiAsad^ or detaohable^ shall os provided with aa
interloek^ ee that it aaxmot be opened while the xaixor is in nonaal
operation*
(b) Saoh uough nixar shall be provided with an approved interlook
so arranged that the saohine easnot normally be operated exoept is
the nomal operating position*
(e) Vihen ceaessM^ to aova blades for unloading purposes eaoh
Bdxer shall be equipped with aa sstergenoy operatise button or its
equivalent^ loeated not lesa than 6 feet froa the aaohine and so
arranged that blades will revolve only while the operator holds
button or other power oontrol in the ^^en" position*
Order ll0««Coiivoyore*
(a) the nipping and shearing points of ooiiv^^rs when exposed to
eontaet shall be guarded in aooordanee with Order B-2
(b) The tops of sorev eoaveyor troughs ^ where sarew is exposed
te ooutaoty shall be kept eovered* ^leoessary openings te i^idi
peraons my atep, reaoh or fall ahall be proteoted by staodaxd head*
rails or other suitable adequate proteetioa*
<Mer ia6<»4&aa Lifts*
(a) Saoh sum lift, su^ as is used ia flour mills shall be equipped
with a safety devioe so oonstruoted and maintained that the maohine
will be autonatieally stopped whra ajiy etep tread bearing a weight
of 50 pound* or nore reaoheo a height of not sere than S feet 6
inohes above the top floor or landing level*
(b) Saoh step tread shall be at least 10 inohae vide and at least
12 Inohes long and shall be attached to the belt la a way to insure
its rwsaining at rif^t angles to the belt* the openings in the floor
throu^ whiofa the belt and step treads pass shall be oaifom in sise
and provide a safe elearanoe for a person standing on any step tread*
Bandies ehall be seourely attaohed to the belt at points apjpToxl*
aat9ly 4 feet above and below eaoh step tread*
(e) Standard guard rails and toeboa^s ahall be provided around
^e floor epeninjca in eonneotion wit& eaoh uan lift« earaept sueh
spaoe as luay be neoeaaary for aoeeaa te tdxe atep treads*
Girder 190*<-Gaa velding and Cutting*
(a) All oylenders for ocnpreas«d gaaes ahall be of typea ap^oved
by the Zadustrial CoBrJ.sslon« Za g«ieral, eylinders ia eompliaaee
with the shippii^g ceataiiier speoifleations and so narked, will be
approved* Gas generators, regulators, oonsuming devieea and other
fittinga for weldiag and eutting ahall be of a type approved by
Industrial CcmissioB*
KotoI Devlooe listed as standard by the Underwriters*
laboratories will ia general be approved*
77
(b) iL0vty3.sB« Bhftll not b« f;«xier&t«d or utillz9<i at • pre»»ur#
in «?:•••> of 16 poundi per «q«uur« inch guag«» v'^«»«uro« Xhi» r«-
qiilr«BSBt i« not intendod to apply to the atorag® of aaatyXen#
dlacolvad in suitabla aolv(»nta iu eylindora maQufaotured In aa«
oordanoa with tha, raqulr«&ant« of paragr&pb (*^}«
(o) Oaaai ahall not be truaaferred fron one ayXlnder to aaothiv*
(d) Oaa shall not be uaed frob a eyllnder axeept throu^ an
approved prossure reduol&s regulator*
(e) Cylinders not provided with hand wheel valves ahall havo
spindle keys on valve ai^dndXes er atens while oyXlnders are la
servlae* iffiupty eylinders shall be plainly marked ^in and vsklwoi
shall bo elosed*
(f) Cylinders shall be so leoated or protected iAmt th^ will
not be exposed to aynrkt or flasea, and ahall be located so they
will not fall or be stsuek by other objeets*
(g;) HSihile gas Is being used In a oor.fined apaoe the eylinders
shall be looated outside of $uoh apatief a£id a Itelper uiiall bo
present at all tines to attend to the oylindor valveo er assist
in any soergenoyt
(h) Fuel gas or oxygen fru» a oylinder shall not be used as a
substitute for oo&pressed air*
^ggestions for Cutting and Holding
(a) t^eldlng or outtlng should be done by or wtidor the auporvislen
of a trained operator*
(b) Svery possible preeautloa should bo taken to provent osygsn
and apparatus usod in oon^vmotioa with ma «wysoa supply trm eesilag
into oontaot with oil or grease*
(o) Puol gas and oscygsn hose should be of different aolors^
lo'eferably rod for fuel gas and gresn or blaok fffir oatygen*
Hotel The gas welding and euttliig industry la attempting to
standardise red as standard oolor for fuel gas and green for
oacygen hose*
(d) Compressed gas oylinders should be handled oarefully and
never dropped* When an outfit la frequently moved for portable
work, suitable hand trueks should be provided with ohains or steari^
ing doviees to prevent eylinders fron being knooked over while being
jBovod or while in use*
(o) Hose should be flnoily sooured to the blow pipes and regulatort
lor reduelng valves before using* Cylinder valves should be opened
slowly*
(f) ttelding brass or broaae should be oonduotod io veil Tsntl*
lated looationt*
Order SOO^-Jolntora* Hand Food*
(a) Svery hand feed pointer with a horisontal outtlng head shall
bo oquli^poa with a oylindrioal head the throat of whioh shall not
bo nore than 7/l6 Inohes in depth by not store thsa s/8 inehos wido*
Botet It la strongly reoo8iB«nded that no oylind^ be used ia
idiioh the throat osEseeds 3/s inohes la depths or % iaoiL la
width*
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(b) Baoh hand f«ad Jointar vrilOi a hiorlftnital outtlng haad
ba a^ulppad vlth a guard that will autmatioally eorar tha
baad«
(a) Bvary haad faad jolntar with a horlsontal autting haad
ahall ba aquippad with a guard whiah will ftutaetatlaaXXy aarav
aaetiQB of tha autting haad baak q£ tha guaga*
(d) S^ary jolntar haad shall ba analosad on tiia undar sida of th«
Jointar frana or table*
Hotai IBxhftust hoods whan properly ooncaotc^d under the table
are oonsidered effeotive guards*
(e) Svery wood Jointer with a Tertiaal autting head or with a
dlaa outter head shAll be equipped with an exhauat hoed or other
guard arrangad in either ease so that the revolving head or diae
shall be ooBipletely enolosed exeept that a slot shall be provided
of the proper sise to aeoonodate the material to be Jointed*
Order 202-<4and Sors*
(a) Be^ wheels of every band saw shall be ecRpletely enolosed*
Hotel nie enelosure for the wheels should be arranged so that
one side of eaoh eaa be easily and quiokly op«aed up or removed*
(b) The eeetion of the saw blade on eaoh hand feed band saw shall
be enolosed on two sides and the outting edge eiLoept that portion
aetually needed to nake Idie out*
Rotei The guard for the blade abeve the roller ^ide m aagr
vertioal hand feed band saw should be so designed attaehed
that the guard autoioatioally oovers the blade above the roller
regardless of the height at whieh the guide is set*
Order 203^Ciroular Saws#
(a) Svery s elf feed rip caw shall be guarded and those not
equipped with spreaders shall be provided with substantial antl-
kiok baok devioes and equipped with out-feed*
(b) Every hand feed oiroulsir rip saw shall be equipped with a
hood type guard whioh will eover the eeetion of the saw dlse above
the table* The hood shall autaaatieally adjust itself to the thiok*
ness of the naterlal beizig eut*
(e) Every hand feed eireular rip sscw shall be equipped with a
spreader whieh shall be seourely attaehed to the saw table, throat
pieoe or saw frame, and whieh shall be of sueh t^iekneee and set
with sueh relation to the saw as te prevent the stoek binding en
the saw*
Motet KieUbaofca otoally reeult fr«H om or more of the three
following eausest
1* Improperly oonditioned saw*
B* Improperly oonditioned luaber*
S* In^operly alif;ned guage or fenoe*
(d) Svery eiroular out*off saw shall be guarded so that the
seotioo of the saw diso above the beneh or table will be eovered
at all timea*
(e) Every oiroular sw shall be enolosed uoder the saw frame or
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Botvi Ea^ftuat hood« mhma proporly eomiMtod imdtr th« tabl*
ur» ooncid«r«d a^rMtlTa guA^t*
(f) Oiing trlBKwra, giftng aXMbara and •qwUiAM'a shall b» guMds4
by front and roar fsnoos*
Order S04«<4i£aohl&ss with CuttlB^ Ssads^
(a) Krsry outtlng hoad on shapors, hand fssd paasl ralssrs soA
similar hoads of othor laaohinos, not autonatloally fod shall bs
guardsd* This oan bo aoofimplishsd oithsr by an onoXoaur# t^uard»
or by the uso of foras *hioh shall bo i&aintalnad in good oonditiott,
and in whioh th« work shall b« soouroly ^stsnod and whioh shall
so dosi^asd and oonstruotsd as to effootivoly protect th« operator's
hands*
Koto I VihsroTor possibls it Is doslrabXs that doublo spindle
shapors bo squipped with a startiog uod • topping dovloo Tor oaoh
spindlo*
(b) £vory otttting hoad or power food fiMtohiaos suoh as laoldorsy
stioicorsf planers^ natohersi toaoners, Jointers^ dado naohlnss^
rabbottiug lusohinos and similar heads of other ctaohiaos shall bt
guarded. Sxhaust hoods when properly oonstruoted and attaohed
ttonstitute aa aooeptable guard for the outting hesids of these
oaohinesv
Order 80ft<»»8Hlag Cut^Off ssvsg Aotosmtio Itetwm and X^mit Stops*
(a) Every swing out-^lT saw shalX be equipped with an efleotive
deTioe—whioh shall not involve the use of asy rope^ oord or spring-*
to return the essr to the limit stop at the baok of the table whea
released at any point ox' the travel*
(b) Every swinr out-'oi'i' saw shall be shipped with a lii&it ohaia
or ot^er equally efieotive devise to |^ev«at the saK £rm swinging
beyoDd the front edge of table#
Order ftSS-^-Plat Work Xroners*
All flat work ironers auet be equipped with guards in front of the
feed rolls to prevent the hazids of opM'ators froa being drfism iato
the rolls* iKhen the so«oalXed doffer roll is ased^ and is pro*
polled by other power than the ribhea or apron feed« a guard aust
be placed in front of this roll*
Hotel It has been found fran experienee that idie most effl*
oieat guard on flat work ironers is the autosatio stop guard
whioh disengages the power whea t^e hand of the operator strikes
tho {^uard* l^e ribbon or aproa feeds are not adequate safe*
guards as there is nothing to prevent a thoughtless or reokless
operator fron feeding over the apron and getting her haade
dangerously elose to the rolls*
Order SS7**Bosqii and Combination Ironers*
All bosoB and ooublnatioa ironers Giufit be equipped with ^^ards
plckoed near enough to the rolls and the ironing board to ^svent
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the luwds 9t operator trm bolag dr«MQ wider the roUe*
Order EBS^ellar end Guff Ironere*
All eell&r end euff Ironere muet be equipped with guerde im
front of the firet rolls to prevent ^e heade of the operetov
fron being drewn into the rolls
Hotel (a) KUtfoms for Body Zroners« On ell one-way,
single treadlOf body ironers« the operator should be fumii^ed
with a platform whioh ehoald be the height of the foot treadle
irtiea at ttie lovest point*
Sotei (b) ^winisnas Foot lower, the proprietors and forenea
of laundries should everything in their power to eduoate
operators of ouff, nook-band and yoke presses, to use ^e
ninimuB BBount of foot pressure neoessary to do proper work*
Zt has been found fron oareful experijaents laade by oompeteikt
laundrynea* that 76 pounds is the maminmi amount of pressure
neoessary to do perfeot work on aoy of the above mentioned
Baohinee* Additional pressure is, therefore, not only a waste
of eperatora' energy, but a needlMs wear on the Baohlaevsr*
Order SSS^Loeke on leashing Haohlnes*
Eaoh washing naehine Bust be equipped wltii a brake whieh vUl
enable the operator to look tbe maehiae when he ie filling or
sanptying the oylinders*
Order 280*-QuardB on Extraotors*
Baoh extraotor must bo equipped with a safety eover eo oons^uoted
that the maohine oannot be started imtil the eover is in plaoe and
^e eover oannot be opened until the siaohine i« brought to a dead
stop. 13ie oovor louat be oonatruoted of wire sereening with square
aesh not larger than one^alf inoh* this order applies also to
extraotors looated in industries other than laundries*
Order 2S1*-Flat Work Ironers-^^Rolls Guarded*
All flat work ironers oust be equipped with a guard for the top
rolls, so oonstruoted as to prevent the operator frcsn putting hie
hande into the rolls* this guard aust eonsist of a eoreeo oover*
ing vhioh shall oover the entire top of the maohine or it nust
oonsist of a soreen fenoe not lees than 12 inohes in hei^t and so
plaeed as to enoloee the four eides of the aaehine above the rolle*
Ihe oesh of the soreening as speoified above suet not be larger thea
Z inohes*
She top of the maohine oey be eovered with solid oetaX instead of
a soreen if an exhaust systcn is attaehed to the maohine so as te
oarry off the heat and prevent it frost being thrown off against the
operators*
Hotel It the froee guard is used, t^e guards siay be attached
with eookete so that thay oan be easily removed when padding
the rolls*
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1* 8up»rvl«lo»« Xnapaotlon wid aipley«« ii^duoatioa
She folIevlQg p&r«gr^« d«ftlln£ with Safety &up*rrl«ia»^ Xnapeatioa
and ^pIoyM Kduoation outXiaa plan* of prooedura whioh hava bean
adopted by moat of those bodies Is the "United iitates whose ehief alA
is industrial safe^, and whioh have been sueoassfally applied for
mai^ years by a great nunber of reprosant&tiTa industrial orgianiaa*
tions«
It will be noted that refarenoa is nada to Class A, Class B and
Class G astablishmants and that olass requiresents differ* Tha
olcLsses haya been arbitrarily based on nonber of employaasy but it
DMSt not be inferred that plants having fewer 1d)an seTen^*>fiTW
SBipXoyees (selected as the lover limit for ecsaplete applioation of
Class A standards) B»y not greatly ^ofit by following the proeedura
outlined for Class A establlshnsnts* aodlfied as laay be found advis
able to meet individual plant oonditlons* It will be found "^at
oonsoientious adherenoe to the prlneiples whioh are the basis of
these prooaduraao-aotlve axaeutive supervision^ definitely delegated
individual responsibility with ooitBaensurate authority, constant
searoh for and oorreotion of physioal defeets and unsafe praotioas,
and unaeasing training of worloaen in orderly thought and prooedura**
will not only reduce aoeident ooourrenoe to a sininuK, but will
return siapXe dividends in inereased production« in Isiproved quaXitgr
of product or ser«lca« and in sore eeonoKieaX operation^
X*X supervision
X*XX Clus A« B and 0 Sstablishttaoita
^re should be a General Oooaittee of not Xesa than 1^a«
persons* one of then to be an snpX^^a in a position of
authority* suoh asi
KMmager
Sui>arintendent
Engineer
Master Uaehania
Formua
^a duties of the eonsdttee are toi
Baview and approve inspection reports*
Consider and dacide upon the practicability of all recook*
mendations* For this purpose^ t&eetings should be held at
intervals of not nore than one laonth and writt«i racordi
should be kept of actions taken at such neatinga*
accord and familiarise thenseXves with ^e cause* of *11
aecidants for the purpose of darising Kcthods of prcvanV*
ing siniXar accidents*
See that new aBpXoyees are properly instructed in tihm
hasards of their work* and that copXoyaas of the varicuc
d^par'^nts are educated in cafe practices through tli«
use of buXXetins* printed rules or oral instructions*
Supervise the safety inspection work«
Inapeaticn
1«8X CXass A STtablishnents (76«160 So^Xoyeec)
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A aonnpetant pmrnon kiiovX9df:« of industrial SAfoty
fltskcdards should ba in ohargs of inspoetioa ssrvioo* vmk9
t^guinr woirifly inspMti^^s of tho plskst^ tMd fill out «b4
sign weekly reports shesdng oonditions in th« plant aiad
roocaamondatioQS for ohangos* Theso reports should b« kept
on file ia the offios end be aTailable to the supenrlsinc
authority at all tiiaes* Standard blanks for inspeotien
reports aaay bo furnished by the insuranoe oarrier*
3he duties of ^ie safety inspector are toi
Inspoot the plant aud plant e^uiiment and make speelfltf
lO'ittw reooBsiendsLtiotis for the reocrral of basards*
Suoh reoon&endations should eover all chatters relatiir#
to safety*
Inspect for BiSLirtoaano© of safeguards, oondition of hand
tools, generad order and arrangonent of materials* eXean^
liness^ ventilation* lighting* ete*
UokSf or arrazts* for* regular inspections of speoiaX
equipaent suoh as vlerators* oranes, hoisting chains*
engine and aotor stops* pressure vessels, eto«* and
keep nrritten reeords of eaoh suoh inspeotioa*
Inspect for fire liasardsi inspect autoesatio spriidcler
systens* ojttin^uishers a^ fire hosei see that fire
pails (water and sand) are full and that exits are clear*
See that drcvrings and speeifieations for new inaohlnery
Gover* in eeeordanee with standards* the elinination or
guarding of dangerous features such as gears* •et-»orews*
sprockets* couplings* etc* Zaapeot new attohinery before
it is placed in operation and see that necessary standard
safeguards are in plaoe*
X»St Clasa B Sstablisittsnts (1&0-&00 Bnpleyees)
A caeapetent person with knowledge of industrial safety
standards should be ia charge of inspeotion service* lAke
regular weekly inspeotictns of the plant* and fill out and
sign weekly reports showing conditions in the plant and
reooaaendatioQS for ohanges* These reports should be kept
on file in the office and be available to the supervising
authority at all tiaes* Standard blanScs for inspeotitm
reports may be furnished by the insurance carrier*
The duties of the safety inspector are toi
Inspeot the pXant and plant equifswnt and loake speeifie
written reocaneodations for ^e rsaioval of hasards* Soeh
reeoniftendations should cover all loatters relative te safe*
ty»
Inspect for mintenance of safeguards* eeaditioaB of hand
tools* general order and arran^nient of isaterlals* clean*
liness* ventilation* lighting* etc*
Make* or arrange for* reg:uler Inspeetions of special equip*-
Btent suoh as elsv&tors* oranee^ hoisting chains* engine
and motor steps* pressure vessels* and keep written reoords
of eaeh such inspeotion*
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3ii«p#at for fire haMurd«i l&«peot «utfl»atio aprifikXer ayt*
ton*, •xt&Bguiahara azMS flra hoa«i ass that fira pail«
(wfttar and aaad) ar« fuXX and that axlta are elear* SM
that drairlQga and spaeifloationa for n«« maohlnsrx oovar«
in aooordanoe with atandarda* the aliainatioa or guarding
of dcuagoroua f«af;ur«a auoh aa giiara, aot»aor«va« sprookatif
oottpXlnga* Isapoot nav saohlnory befora it it plaead ia
eperatitm and a«« that isaooaaary atandard saLfacuarda ar«
In plaeo«
Zn^eatlgato^ rooord and report en all aooidenta«
One or more ntaabera of tho Oonoral COBmitteo (other than
a&fety inapeotor if he ia a mocaber of the Gomnittee) ahouXd
make a titorough inapeotioa of the plant at Xeaat onoe eaob
iaonth« and aubnlt a aignod report of his (or their) reoon*
Bendationa for the elimination of aooident eauaa««
X«28 CXaaa C Sstablishnenta (Uore Shan fiCO aaployeea)
there ahouXd be a safety ioapeotor aho has knowledge of la*
dttstriaX aafety atandarda, and who devotea at leaat one«*haXf
of his entire tise to safety work* I^oh Inapeotor should
fill out and sign weekly reports ahoainc the eonditions ia
the plant and reomMndatioBS for ohanges* These reports
should be kept on file In the offtoe and ^ aTailabXe to th«
superviains authority at aXX tiaes^
Ibe duties of the safety inapeotor are tci
Znspeot ^e plant and plant equipnent and isake speoifis
written reooBBBendatiofis for the rwooval of hasards* 6u«h
reooaa&efidatiOBS should eo^er all tttttteris relative to safety*
Xsapeot for laainteaanoe of aafegua^rda, oouclition of hand
tools^ general order imd arrangoieent of soaterlals, oleaa*
XineaSf Tentilation* lighting, ete*
Make, or arrange for, regular inepeotions of a^^oial equip*
Bent suoh as elevators, eranes, hoisting ohains, engine
and Bffitor stops, pressure vessels, and keep writtao reaords
01 saoh suoh inapeotion*
Xnspeot for fire hasardsi inapeet autosxatio aprinkler ^a-
taufi, axtinguiahera and fire itoaei see that fire pails
(water and aand) are i^ull and that exits are elear*
See that drawings and speoifio6.tioiia for ueiir maohiaery
oover, in aooordauoe with standarda, the elloination or
guarding of dangerous features auoh as gaars, sat aercnis#
sprookets, oouplings* Znspeot new Baohinery before it is
plaoed in operation and see t^t neoeeaary standard safe*
guards are ia plaoe*
Investigate, reoord and report on all aooidaots*
Ihere ahould be an Inspeetion Oaanittee of not leas thaa
three membera, ocBLpoaed of foramen and workaen* The persoBsel
of the eoBBiittee should be ohanged at re^lar intervals,
preferably by rotation*
Ihe duties of the ooeaiittee aro toi
Make not less titan one thorough inspeotion of the pXant saoh
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Mcntb «ad sulasiit vrlttsa r«port« oontftialag reeemende*
tion« for ««kfef^u&rdiug tho plant and iaproviag saX'ol^
onaditlouftf inoXttdlng thoso oondltiuaa apaoifloalXy
roforrod to vaaor tha dutioa of th» aafoty itisp«atoy«
Suoii roporta ahouXd ^6 aiKSod by mwbars of tho ConnlttM#
1*8 ;^pXoyoe Ibduofttlua '
1*81 CX^« A EatabHa^Biuuita (7fi«X£iC ^pXoyvMj
Suitably Xoocnted bullotXn boar<U ahoaXd providad^ on
w^doh •afotjr buXletlaa (whioh ohould bo ohangod ftt loaat
»osthXy)| oafoty ordarsy ruloa aiul l&fon&atlou should b«
poatod«
X*88 CXaso fi ^tabXiataoeata (Xfi0*80U ifiaspXoyooa}
SuitabXy Xooatod buXlotla boards should be ]^ovidod« oo whloh
safety baXXetl»s (nhioh should be ohaaged at least BtoBthly)^
saXe^ orders» rules aod iafonaatlua should be posted4
Zn additloQf one of the following altematiT« prooedurea
•houXd be foXlcwedi
(a) At ii&tenraXs of not £ore than six months* aeetiugft of
alX snployees of the plant should be held* «vt whioh 2»e«t*
inga taXks on safety should be glv«a« In plants n^ere it
is advisable to have departaentaX sonl-aanuaX meatiags
Instead of siugXe ejeetings of the entire pXsnt i^ersouneXa
suoh departi&entaX aeetings are satisfaotory if they la«
elude atteiidauoe of all plant employees* A ooaplete reeord
of eaoh suoh noetiug should be lcept« giviog Idte date,
attendanoe, speakersy topios disoussed, eto«
(b) Meetings of the foraaso should be held at least quarter-
ly« and at least 7&^ of the foremen should be present at
eaeh of the meetings* A disoussion of plant safe*^ should
oeoupy at least thirty ainutes of eaoh meeting* fieoords
of eaoh quarterly meetiog of the foremen should be kept«
giving the date, topios disoussed, aotions taken and naaet
of foreBken and plant exeoutives who were present* Thes#
reoords shouXd olearly indioate that a genuine effort i«
being siade to keep aooidents at a siinlsum through super*
vision by the forstseny and that suoh quarterly meetings
aid the foreoMB in this work*
(•) A nagMine or peB£bl«t should be distributed «t least
one* a nonth* A fair peroentage of its eontent» sliouXd Im
devoted to safety*
(d) Safety literature, suoh as notioes on pay envelopes^
should be distributed at least ono« a non^*
1*88 Class G Sstablistsneats (Here than 800 S&pXoyees)
fiuitabXy Xooated bulletin boards ahouXd be provided throu^<*
out the plant, on «hlofa safety bulletins (whioh should be
ehanged at least monthXy), safety orders, rules and informal
tion shouXd be posted*
ftarnings, signs and printed operating rules shouXd be posted
and safe^ literature, suoh as notioes on pay envelopes^
should be distributed at least onoe a aon^«
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In addition, ono of %bm foXXowisg altwrnatiT* prooedurM
•hould 1>« followedt
(ft) At intervals cf aot cor* tisaa tlx aoatha m^atix^gi of
all «B»ploy«oe of th« plant sfadul^t b« faeld^ at
icgo taX)c8 oo safety cbould be giTe&« Is plants wltara
it is adTisable to have departea&tal soni^aimuaX Eieet«
lags i23Stead of siGgle ffiseti&ga of thd entire plant par-
soriaelf suoh depar'Us«xit4iJ. £:xetlng« oiro eatlef&atory if
tbey isiQlude attendanoe ol all ^lant employees. A ooo**
plote rtioord of eaah suoh iseetii^i^ choulc^ be keftj giving
tbe date^ atteckdafioa^ spsaicers* topios di&ouseed* eto*
(b) Veetitif,* of the forces should be held at leaet
quarterly, ezid at loKst of the forecaeu abotild b«
preser^t at e&oh cf the cieetlxigs* A disQuesion of plaut
eafety should o^aupy at least thirty s^l»u:t6s of e&oh oeet*
ings Eeoords of eaoh quarterly sieetiAg of the f (»*«aeii
should be kept* giving the date« tepies disouesed^ aoti«ttS
tokflB and qbuws of forei!a<Q and plant eaceeutlves who mr«
present* Ihose reoords should elearly indicate tiiat a
genuine effort is being oade to keep aooidonts at a oini*
tauQ through supervision by ^e foreasn^ and that sueh
quarterly saeetings aid tho foresea lu this uork*
(e) A etagasine or paaphlet should be distributed at loast
onoe a laanth* A fair percentage of its oontects should
be devotod to safety*
X«4 &e t'orenan's aesponelbiXlty
W » great ej^ent, tna suooess of a plant safety v>rograa
depends upon the attitude of the forenan* From a safety
standpoint, the foreoan is a key nan In the orgsnisation*
Ee is 0loser to the worlnan than Is the manftgement* Bs is
eloser to the inanaf,e^nt than is the worioun* He is
responsible for the produetion aotivlties of the aen uadov
hia and should be responsible for their safety* If h«
believes in safety, praetioes and insists upon safety^
safety vill be ^ result*
Zt should be smong the responsibilities of the foraokaai
To assure hioself that eaoh eaployee onterini; his depart*
iBont ie fully infonood of all hasards to whKtfi he bo
exposed and whioh may produoe injury, bo that injury tho
result of aooidont, injurious substanoo or hamf^ work*
Ing oonditions*
To toe that oaoh enployoe is fully iastruoted Is tbo saf^
|iorfomanee of the duties assigned to Ma*
ffo see that any ii.Jury or illness of an saployee under hi«
direotiim is insediately reported to the propor author!^*
To soe that no employes under his direotion continues work
in a:^ operation for whioh he or she is i^sloally or
mentally unfit*
To onforoe tho uao of proteotive dsYiooSa
Tb see that luoohanio&l guards and safety dovioes are, at
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alX tSaeSf in pXao* and properly Bftinteinod*
To ••• thiit o&ah «Biploy«« mwnrm^ st all tiaoc* Md
ftppropriftto olotbing«
S« First Aid vcd Bosplt&l
Firot aid and hospitftX faallltlo* sro erottpod ittd«r
hoadingsi
First Aid
Sispsnasry
Bnsreoxray Hospital
8*1 Krst am
A suitAblo sad M.sily soot'ssibls spsos« vhioh iDSurss s
ressofisblo sowvBrt of friT&sy both to injured and ths
person renderlne first &id, should be eet saide for the
actaiinlstrfttion of first aid* ^Oiere should be provided
therein two ofaairs^ a small table, a^d waehing faoilities
oonsieting of running vater, basin, tovrel and soap*
A minimn of three persons for each shift in every ectab*
lishment should be instruoted and trained by a physioian
or trained nurse in the prinoiples and applioatitai of first
aid, and should have oharge of the first aid kit and its
BUkintenazioet Suoh kits should be for first aid use oniy«
Zn every plant end at all tines, tl^iere should be prsseat
at least one first aid kit* Oases fur first aid kits
should i^eferably be nade either of cetal or glass^ so
eonstruoted as to exolude dust, and kept alean* Oaoe ft
aonth or more often, the kit or kits should be sheoked as
to eontents* Following the use of any of the material or
oontents of the kit, it shuuld be ioaediately replaoed*
The oontents of eaoh first aid oase should be substantially
as followst
Instrmentsi
1 pair soissors*
S ineh splinter foroeps*
Tourniquet*
Graduated medioine glass*
DrugsI
5 OS* or a minisnai of 10 anpoules of arflnatle spirit*
of asiDonia*
Borio aoid*«liquid, powdsr or tabl«t form to aake
solutiosi*
2 OS* or a BialasBi of 10 ssipottXss of tiastim of lodlM^
half streniith*
8 oollapsibie tubes, 8 of bum (tifessiag er at iMst
6 individual tubes*
t os« oastor oil (for sye injuries}*
Z^ssingsi
1 dos« sterile guase bandages, assorted sisea, and on#
doeen assorted ooupressvs in sealed paokets*
1 five yard spool of l^inoh adlieslve plaster*
8 paokai;es, ^ ok» eftoh, of absorbent ootton*
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SplljQta of Maorted for fraotuTMi or wlro opX&att*
TToodon Applloatora vouad with ootton*
I doB* voodtt) tonguo dopreaaors*
All Iwttloa or 01^01* oontainora of drue* or other aubataaoet
ahould bo oloarlLy Xabaled and th« apeoifio purpoao fter lahiofet
tho oontonta aro to bo uaod ahould bo loarkod thoroott*
A*8 ZJiaponaary
A diepmaary building or rocn on tho pro&iaoa, with rvmalng
hot and ooXd water, should be sot apart from all workroosaa
and oontain a strotohor and at least the equivalent of a
standard firat aid outfit aa spooified in Faragra|4i £«1 of
this seotioa«
A nurse who is a graduate nurse should devote his or her en*
tiro tiae to attendanoo at the plant dispensary during work*
ing hours4 Shis should be interpreted as meaning in the dis
pensary or in a room adjoining it» and instantly available
at all tiJ33es for the treatment o£ aooident easesa S)iia ahould
not prevent the nurse from aasusiing auxiliary work during tiie
time he or she is not needed lor dispeaaary aervioe provided*
however« auoh work is not iaeonpatible with soergsooy dia«
peaaary dutiea and ia not glvan preeedeaoe over the nuraing
work*
t«S SaergoBoy Hospital.
TOO etnei^enoy hospital ahould be a building* rosn* or reoam
aet apart and on the prsmisea*
A nurse ahould be provided in aooordiuioe with Faragrapli 2«S«
A dootor lioensed to praotloe medieine in the state having
;]urisdiotlon should be available to oall during all working
hours and should make at least ssmi*^eekly visits to super
vise t^ie aedioal work of the plant*
If a dootor lioensed in the state having Jurisdiotion i«
present during all working hours, suoh arrangssaont is ao-
eeptable in lieu of the requirements of the two paragrai^a
laeediately preeeding*
lite hospital ahould oontain the following e^uipnentg
Operating table» inatruasBts and instrwent oase«
Oouoh and ohairs*
table for dressings*
Sterilisers for instrwsnts and dreasiaga#
Strugs* medioinea* Splints* dressings* basin* ete* the
supply of drugs* dressings, ete»* should be in aeeordane*
with the needs and personnel of the plant aa speoified by
the plant physioiaa*
Hot and eold running water*
Lighting faoilities«^<iBplete*
Stretohers should be oentrally looated throughout the plant*
The following instruments should be oonsidered a ainiRua re^^
^uiroment in states havlr^g no offieial standard for equipneat*
In states having laws bearing on this itea, suoh laws shall
apply*
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1 bftsd&g# •«i««ora» V
1 •barp-polnted droaalng Mittora*
1 blmit dreteing aoiaaora*
1 BtfditBa aiaod thueb foraa]^* '
1 apXlGtar foroap*
I proba, ailvar*
1 grooTo« diraotor*
6 aoaXI artery olaupa*
1 h^podaRale*
1 raaor*
2 aeeXpela*
X do£« aaaorted auturicg naadXaa*
X Qeadle hoXder*
X tourniquet*
6 tubas of oatgut pXaln. iiio* X or Z*
6 tubes of aatgut ahroaio^ So« X or 2*
X bazUc of siXkaora {;ut«
X o«rd of bXaok auturing aiXk*
Other inatruBienta ea required by the attending phyaiaiaa*
8* RaauaoitatioB
4« ParsoziaX iProtootlQa
4«X CXothlnjs-*GaparaX
In aaieotir^ work aXothlngi eoDaldaration abouXd first ba
given to the hazards to whieh its wearer nay be exposed and
those types shouXd be aaXeeted whieh wiXX reduoa th« hasarda
to the Xoweat feasibXa sinimn in eaoh oaaa» Caere are av&iX*
abXe a&i'e work gaments and proteotivia oXol^lr.g of nacy
different types^ eaeh designated for a apeeifio purpose*
In generaX^ work gamaota shouXd be reasonabXy anuf^j there
ahouXd be no Xooaa fXapa« or striaga* and poekets^ if any«
ahouXd be few and rather ssiaXX* Lrag# Xoose ooata or
"duaters" ahouXd never be wom near revolviisg or reoijar^
oating zaaehine parta«
Torn or ragged olothing oreatea a haaard and ahouXd not be
worn by peraona at woi^*
Heolrtiea shouXd not be worn by employees who operate boring
»iXXs« drill presses^ Xathea and siaiXar maohinea in whieh
parta of materials rsnrolva*
Sharp or pointed objeots, expXoaivea snd raateriaXa of a
fXanmbXe nature shouXd never be carried in poeketa and
pookata and ouffs whieh mif^t ooXXeat flawmabXe or es^oaiv*
duat or waate shouXd not be used*
Stinger rings and key or watoh ohaina shouXd not be worn by
jperaosa at work] if oaught ia laaohi&ery or oo a Xlw eXeetvi*
aaX part th«y may oause injury and is aa&y events tmy in*
I arease its severity*
CoXXars, eye shades, oap visora, sx^etaoXe frauds and siaiXar
artioXes &ade of oeXXuXoid or other fXanaabX* siateriaX shouXd
not be used*
TVork oXothing whieh has been wom by one worknan ahouXd not
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b« r«l08uod to «aeth»r mrlouds without llr«t hmwittg liMtt
tberou^hly vtorlllsod*
£L Cftpg
m hittfljrds warrant It, **faard*boll*d* bata ar« deilrablo
to break the foroe of blows eaueed by falling objeota, eto*
Vjhere worker* may strike their heada against beams or pre-
Jeotlng objeets, well padded eaps offer good proteotlon^
Aprons
Xproxie should not be wom near revolving or reolprooatlng
aaohine parts* They should not be wom near fire unless
made of heat-re*'^ stent material*
IThere the use of an apron by siaohlne o^ratora or workers
eocposed to similar hosards la absolutely t^ooessary^ -Ute
skirt should be separate frott the bib luid both should be
Tery lightly s«)Oured to the body so that^ should either the
bib or the skirt be oaught in a aoTing part It ni^ be in
stantly rasioTed*
OloTes
the hands of worksten who handle sliarp»ed^ed materials should
be proteeted by gloves or suitable hand leathers or pads*
UloTos should not be wom while operating drills^ puneh
presses, lathes, or other oaohlaes around whloh the hands
laey be exposed to aaovlng parts*
the hands of worknen who use knives, as in ovrttlng or boaing
feeat, fish, ete*, may be proteeted by steel meeh gloves*
Approved types of rubber gloves should be used for proteotioa
against eleotrlo shook*
wid Leggings
nork s^toos SMulo have toe boxes of the safety type*
VJork. shoes for wcesen should have low heels*
Shoes with badly run-over heels should not be wom, as they
oay oause injury due to turning of the ankle or to slipping*
asooth rubber solos and rubber heels should not be wom ob
wet or 01^ floore, as thsy wsy eause slipping*
aoles whloh are very thin or in whloh there are holes, o^a-
stltute a hasard and should not be wom at work*
Workers axxx>sed to unusual hasards, suoh as are present in
the handllnf^ of aelds, oaustios, eto*, should wear shoes or
boots designed espeoially to provide proteetloa against thm
partieular hasard Involved* 8ueh foolarear oay be isade of
rubber, nepeeially treated leather, wood and other suitable
laaterlals*
Workers exposed to hasards suoh as are present In the han-
dllng of siolten metals, hot or oorroslve li<iulds, ete*«
should wear snug-fitting leggiUj^s uade of suitable material
and of a ^pe whieh oan be instant^ reeaoved* Similarly,
th^ ehould wear foot proteetion olosely fittin,? the feet
and ankles, so designed that the icmterial handled oannot
enter the shoes, and of a type easily and qulokly ra&ovable
fnm the feet*
·ii, 
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Sibo• laoe• a.bo1Jld bo kopt ti~• 
SUitable leggin~a ~ould be worn by em.Plop•• who ue .-.-
qulJ'ed to ol1mb ladders or· polee• 
.§t! PJl'o1;eoti® 
~e prot60t!on aho~ld be attoriod emplo~a pertonaing 
OP$1'0.ti<>n:a t'lh1oh 4bGO"tly en~g.r their •1••• InoluQd ill 
euoh opere.111ont e.ro the povlng or hand.ling ot molt• metal• 
or oorroeive liquid•• -'-111.n.t;, obipping• .-11.Jlg., eutt1ng 
aDd welding• cSry g?indill(';• eand blti11sing, ·~' ~ pl'OtM• 
tion ahould a l so be attorde4 em.ploye•.e e~poH4 to ~a••• or 
t\imeea !njurioue to tM 619• 
In thoeo oases •he~ tho woi-k done &lao •i1clan$8r1 other 
•p.l.o~e, 00t1pollecl by oond!tiont to work 111 proximity to 
auch operat!ono• tho~• other Gploye•• Bhould be atforcl-4 
•10 protoot1QD• 
Eyo protootion ahou\d oonetot o! p~les, •~ept ln tho•• 
oa•s• where eyo ~eai"da h•ve been ott~t-ively rcno-vetl b7 
the interpoa1tl~n vt euitablo IOl"fMe 011 aldAl Cla, or 117 th• 
,..ariru:; of auitable heltleta or maJJkB• 
<JcggletG ahould Jnee\ the fOllOWi,ng 1'8qui?'&ftCte1 
ore the glare e~ete1 p~oporly qolorod len•e• ehou14 l>a 
ut-1• 
l'Shere uang&l' of !ml*)t e4ata, lenae• •hould bo '~ #troni 
tm<l ao trait.ea ae to ettectiiwoly roduoo the dMtel' .of l)l'e 
izt3W1" i'l'Cl'l broken pieoes of l•n•• 
.~nsea whioh inWl'i'ere with "liaiOJl becauoo of Gw.rring,. 
froetlng; oto,, 1bnuld net be ueod• 
Fram.ea 9ho1.1ld ht\ ltt)lt and "djuetabl• to the te.oot :tn 
lll&D1' • but J.M>i> in o.ll, oporat1ono frClllea thoultl b• .equipped. 
wt th eide •Qrocm•• -
.el'e thore o.ro sa••a or tum.oe injurtoue to tho ero ,_ f;U-
tlgh'b got;gles ~hquld bo ueod• 
Goggle• \11doh haYe been worii by one workman eho~ notl be 
t&ieauf\td to NJ.otbet worlmlan Without :fir at ba"rlng hen 
eterili.Bed.-
Hou.toketep1ng and stot-ago of lle.ter!al• 
Uouuek•P~ 
UoOd fiouii$pin& praotioe<i abould be o'baened ill ~1 part. 
ot tho plant an4 ~d' 
rk epa.oes t~ould ~e 'k$pt olean &ild otde~ly. 
Al•lo epa.octa ahould bo plainlf dof:UJod end should bo kept 
tree tr~.obatrw.tton•• 
\alk&aayQ mould not be alippery. thelir 8Ul'tactea lh0"1l4 be 
made o·t ant1•elip mterial. 
rloo~• ahould be kept fr&o t~ p7otruding ne.11., aplinte.r•· 
bolos and l oocut ~de• and eh<>lfld cot ba uneven. 
Floor• ttboul4 be kept tree tttom oil o..od '1attnt• 
Gate olhJ'UCMJa •hould be pro"rided at the sidoe Of po.tb'1ql • 
. ri~4Mayo aud 1ard railr4)ad traok~ · 
Tool• ohould not De plo.Qed. or loft on planer be4a ot momg 
v 
a.e 
6 . 
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p&i"te ot maohinee. !ooll 1hould DO' be left on tloora. 
pla~lorm11 eo&ftolda, 1to.1re1 ladder•. ledge• or ra.tt.ra. 
Extl'ta.e oaro .ahould b• taken to prnent tool• tall~g 
ham any eleftttan. 
Looker•, oribe, bin• OI' atorffOOIA• thould be pro•icled .tor 
tool •ton.ge. . 
Material moved ® trliloka tboQld be pllec! eo that it oann°' 
tall ott and ctoos not projeot clange~ou•l¥• 
When •e~ work 1• klng 4on•, n..rbf workmen tboul.cl be-
protlot-4.. Guud hi.la and 'ftS'J.lin& 1ign1 ahould be u•ed• 
'-llOJ'UJ l1ght1n~ lho\ll.d 'b• u1ed wbe» neo•••U"Y• To.ole 
and debr1i 1hou1a be remOYed. !mtledl&t•ly afteJ" th• ocapl .. 
t1011 ot tho work. 
Sp&CJea wid•1' benohea and •t&irwf.¥81 in oloeeta £4 O\tpw 
bou<l•. •to., ebould be U.1peoted r•,gnlarly and kept t,... 
trcan retuee ot all kiD4•• 
:ubblah ebould not be allowed to remdn lo laTatori••. on 
b.nohe•. on topa ot lookers or 1D other Smpro~r plua. 
Bottlet, P•pere and lwoh romaine ebouJ.4 not b• left lyi.Dg 
e..bou'• -
Metal retue. oan• •bould be provided. and uhd• ud ehoul.4 
bo •pt1~ daily. 
Oily ruga. wute, eto. • ahould be kept only iu oanred 
aetal cQAtai.nera. 
DS...atlislecS OJ' 1.naot1Ye equipaMHJt thottld be mo-recS to a. •at• 
•tor-«• pl . ae. t'here abould be llO "junk pU.~ 1n the .yard. 
"WM .. e poa•ible. b1na or ~olo1ed epaoee ahould be proY14'4 
tor materi&le to b• 11.ved. .Ul d.ieoard-4 o.bjeota ahould. be 
penaanen"tly diapoeod or. 
Bail• ahoulcl ~· reaio'Ve4 tram board• $Veil though the boud1 
&re o~henrl•• a&tely p11ed &D4 etore4e 
Stoa!• ot bt&rlala Wiie~r 'IiaRe or outeide or bll1ld1nga. mate,iale •h1ob v• 
•tored ahould bo 10 plaoed imd 10 pt.led that thity will no1) 
or•ate be.&e.rda. 
Material• ahould aot be 1taoac.d in delivery en~a•'• butr 
•hould be ll04fed in:led1atelf to propel' storage •l*O••• 
stored ate.ri&le ahou14 be PJ'P{)9rq oro1t t1•d, piled. 
ora41ed. paoked, ob.ooked or blooked and an-aqe4 eo that 
tlWI"• wtll be no dango.- or the!• oola}'aillg. talltng or 
.itppS-\1g;t 
Stol"4Ml ma.ier1ala aiwulC not £l"03•ot into alalee• pa1aageway• 
or work •pia•~ and ehoul4 be aoo•Hible ~01' •tlfe nmoval. 
s.D1ta111on 
~At.I' ~ppl.y 
An .Uq\iii8 wpply ot olon. 0001. wholeaQlle an4 -•a.t'• dl'ink-
ing water should be provid9d lzl all pla.oe• ot emploJl!Mtnt. 
It ehould bo re.ad1ly aooeaaible to ill employee•• r:o dr1nlc-
1ng water eupply 1bould be pemt.ttod 1n a roa or portion 
ot a plant WberG todo 1ubat&Qoe1, aaah u lead, are hand.lecl 
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or
All imt«r furnished for drinklGg purpos«s should bs froa %
0ouro« approved by ths iie&lth authorities having ^riedlotion#
a souros of safe untremtad vater is not avaiXabI«^ th«
mter should be rendered safe for husaan ooasoaption as th«
heal^ authorities shall direet*
^ere should be no ooztueotloaf open or potential^ belwera tli9
drinking vater system; and any systsn fumlshlng vater for
other uses, unless the latter is froa a souroe approved as
being safe for huaan oonswptiem by healtik authorities
having jurisdletltti^
t^fhere water uni'it for drinking purposes is intended for in*
duetrial proeesses or fire proteotlonj notice should be
posted stating olearly that suoh water Is unsafe and is not
to be used for drinking* Every reasonable effort should bo
S4bde to prevent its being so used*
2a all instanoes where water is oooled by ioof the oonstruo*
tlon of the eontalner should be suoh that the loe does not
oc»e in oontaot wi^ the water*
The oosRBon drinking oup should be prohibltod«
Sodlust ohloride tablets should be provided In a olosed ooaa*
talner looated near the drinking water supply in all plants
where exeessive heat Is mieountered by snployoos^ Dlreetions
as to their use should be plainly shown on the oontainor*
Shoir looation and use should be sit th« reooDEMndatioa of
plant physloian*
YAien individual drinking oups (to be used but onoe) aro
•ui^Iiedf 'ttiere should be i«*ovlded a suitable eontalner for
unused oups and also a reoeptaole for used oups*
Inhere drinking fountains are provided, they should be of a
t^pe and oonstruotlon approved by the health authorities
having Jurisdiction*
Open or oovered ooatainers for drinking water* suoh as
barrels* palls or tanks from which the water aust be dipped
or poured, should not be allowed*
6*S Spitting
'ispittlijg upon the walls, floors, workplaoes or stairs of any
ostablistaraent should be prc^lblted*
Xf ouspldors are provided they should be of suoh eonstruotion
that they oftn be eleaned and dlslnfeoted* Ttxwy should be
olesned often enough* end at least dally, to prevent thm
from beooain^ In any way a neaaeo to hoaltti*
6*9 >%ste Disposal
ihenever a reoeptaele is used for waste or refuse whieh is
liquid or liable to deoompose, it should be non^absorbent anA
«o eonstruoted that it will not leak and nay be oonveniently
and thoroughly oleaned* Zt should also be nsdntained In a
sanitary oondition*
All sweepings, waste, refuse and garbage should be removed
outside of working hours, in suoh a msaner as to avoid
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orMttlng A MttiuM* to hoftlth* Eomror# tiboy ahouXd bo
stovod CUI oftvn *8 it noootsftry to suklntaija the pl&oo o£
employment In a. Muoitftry oondltion*
044 faapootioo
Wherever msohaaleaX oquipnent is used la ooniaootlon ndtli
eanitation^ perlodlo inapeotlona ahouXd be sad* to atauro
the proper operation o£ auoh oqulpiBent» and rooorda of su^
Inapeotlona should be kept«
^•6 MlsoeXXMHWua Rogulrwiants
Brery pXaoe of esaployaent should be ooiittruated^ to far at
is roas(»iably prootloable. In suoh a naaner aa to prevent
the antranoe or harboriue rats, laaeeta, or voreiln of
any kind*
The «c^Xoyn«:it of |>erftOtis suffering from any ooDDtunioabXe
dlteate ahouXd be governed by the rules and regulationa of
the health authorities having jurladlotloa*
Ko person should be aXXowed to use any workrooa or plaoc of
enpXoyment at living or sXeeplng quarters or for tho oiH»»
sumption of food In any fora*
6*6 Bagardout Prooessos
All KMiterieia used to Industrial prooessos^ suoh ae halr^
rag«4 waetOj papers and disoarded olothlxtg^ nAiioh artt Xlk*}^'
to oonvey the oautatlvo agents of Infeotlous ulsoaset^
should be thoroughly dlelnfeeted before being prooessed*
Ko persos should be employed In handXlng suoh isiaterlaXg nho
h&a not been sudoeatfully vaeoinated against am&llpox irithla
four years^
iStandarda with respeot to proteotive devioes (suoh as exhaust
hoods, shields^ positive pr»s«t>re helsuita and makOy pro*
teotive oXothingf oto«), are oontained in other seotions cf
this handbook*
6#7 f^sonaX Service Rooayi
6#71 general ''
All personaX servloe rooeis shouXd be^ so far as possible^
•oremed and otherwlae proteotf^d so as to prevent the en*
tr&noe or harboring of rats« Ineeott or vornln of ai^ kind
la su^ quarters* and thi^ should be aalntalned la a aaal-
tary oendltlon*
All inside personal aervloe rooas should be BoohaaloaXljr
ventilated and all eidkauat daott fron suoh roooa should
dlsohargo to the outside alr«
ttftTS Dressing Kooos for kso
Dressing rooat should be provided for sten i^rever the woriE
performed involved exoessive exposure to dust, dirt, heat,
fWBos^ v^por, or moisture*
Suitable olothes hooks should be supplied for all oaployeet*
For employees whose olothes are exposed to oontasolnation hy
poisonous, infeotlous, or Irritating material, t»o separate
lookers should be provided for eaoh entployeei ©ae for the
work olol^es U3d ttie for the street olothee*
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Vjb«re tha prooas* In whioh th« worker !• engaged la euoh th«.t
hie work elothee beeoce wet or require waehizig between shi^««
th«y ehouXd be to eared for that dry olothee are aeeured for
his return to work#
6«78 Hetirlng and Dressing Hoons for Wostea
T^ere 10 or mere woi&en iia*e employed ajQd a retiring ro<n is
set furniehedt ade^trnte retlriag end dreesiog spsuee should
be provided and cAde suitable for the use of women employees*
The Biuiaua e£«uie pirovided for a retiring rocea for 10 wonMi
i^t^d be 60 equare feet. 2h« iftinSsusi isereased sjE»oe for
more than 10 should be at least & sijuare feet for eaoh *ddl«*
tional wflsan eeployed*
^t least one eouoh or bed should be iqravlded la every plaoe
where more tiian 10 wonen are snployed* The nuaber of suoh
laeds or oouehes i^TO-v-ided should be as follows t 10 to 100
wotQe&f one bed| 100 to 250 waaen^ two bedsj end on* eddl*
tional bed for eaeh additional 200 wocwn employed*
A eefArate elothes hook for eaoh famfile fsnployee ehould b«
provided in t«ie dresaing roMi wMoh she uses*
6«74 Lunoh Hoods
In all plaoes of ei&rlgyment where eciployess are pemitted to
luiioh on tlie prixnises, spaoe suitable for that purpose should
be jsrovidefl and should bo adequate for the mxiaun niBBi>er of
sBplc^ees who may use sueh space at oue time*
Eating outside of desi|;nated luijehroocis ehould be foi^iddea
In pl^ts wliere there ie exposure to toacie dusts*
A oovered tton«ebsorbeet reeeptaole should be provided for
disposicf: of all waste food arni employees should use it for
t}ie dlspo8«Ll of all such materials* Sueh rooeptaeles should
be cleaned oft^ snou^, oeta at least daily, to prevent th«B
from bestmiiig^ la oxiy way^ a sienaoe to heall^*
Ifo employee should be persitted to partake of ai^ part of bis
lunoh or to e&t £ood at any time where there is preeent say
iadostrial poison or ether subst&nee tAiat Ksy be ia;)urious
to his or her health*
In every estebllshadnt where there is escposure to ic^rious
dusts or other toacie materials, & separate lunoh room should
be Ma^talned tmless it la oonvenieut for the enployees to
lunoh tsmy trm the preiaisos* The following mttber of
Sf^uare feet per person, based on the maxSjoum auBber of pereoas
using the room at one tii&e, should be providedi
Fersons Sq« Ft*
23 and less ********8
26 74 * * * • * , * * 7
75 U9 **,*•***€
100^ 499 ••••••*•9
600 or Bor# •••*****4
in 0«fl»r^
A^daquate wa^r oieiSbiiy ehiWleaX olosets or priviaa^
••parata for eaoh ««3c, ahould b« provided in ewry pXeoe
of mploymant*
Covered, non^ebsorbent reoeptaolee fhould be kept in aU
toilet rocBui used by fen&lea*
AC adequate eupply of toilet paper ebeuldi be j^mided tmr
every toilet faoility*
O&leee l^e general waebing faoilitiee are l^e eeae floor
a« in oloee proocinity te the toilet roone^ adequate vaahing
faoilitiea ehould be provided in every toilet rooa or adjaoeot
thereto*
Toilet roomis ehould be readily aooeeeible to eeployeee u»itt(
then* Toilet* «hould not be more than one floor above or
below the regular plaoe of work of the persona using the»4
Toilet faoilitiee (eloeeto) ehould be provided for eaoh Mac
aeoording to the following table* Itie number to be provided
for eaoh «a ehould in every eaee be baeed on the aaxiauB
Btaaber of pereone of that sex at work in the plant at any w
tiiae# Vhen persons other then esiployees are permitted ^e
use of toilet faailitlos on the prenises^ a reasonable allow*
anoe (dtould bo wade for sueh other persons la estiaatlng tbo
minimuBi msBber of toilet faoilltles required*
Huober of MiaiBUB nuBa>or
PorsMs of faeilitioo
I to9«
20
U to 49 * » • i •
SO to lOO. •••«•«*,*»
Over loo* for eaoh additional
SO porsono
Ifl^e&trvor urinals are provided^ one faeility less than tho
above speoifiad amber of faoilities toay be provided^ for
BaleSf for eaoh urinal, exoept that the ctasber of faeilities
in sueh oases iosay not be reduoed to lesa than tKOothlrds
of the nmber speoified i^ve arid in no oase to lose than
one* TWO feet of aold«rfi«i8tiug poroelain eaaael urinal
aay be oonsidered as equivalent to one urinal*
IS^ine Paolllties
AdoquaW faeilities for zoaintaining personal eleanliness
should be provided in every plaoe of eaiplo3n»nt, should
be oonvenient for the saployees for whoa th«gr are provided^
end should be nAintained in a eanitary ooaoditlon* Oio
ooestton towel should be prohibited*
Individual towels of olol^ or paper should be provided and
proper reoeptaoles for used towels should bo oaintained*
Apparatus for otherwise drying l^e hands may be substituted
for towels only after approval by the proper auttiority.
At least one lav&tovy (wash basin) with adequate water
supply should be provided for every 10 sBiployees or portion
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th«r«of« up to XOO persoBt* and ono lavatory eaoh
Additional 15 porsons or portion thoroof* Tvont^four
InohoB of alnk with Individual fauoot ahould bo oonald*
wrod as oqulmlent to one basin* Soap la a aultablo
dlspeasixig oontaiiior should bo prorldod at oaoh wash plaM*
A laT&tory« supplied with hot and oold water from one
fauoet, should be provided for every 6 employees exposed
to skla ooctoiain&tioQ by poisonous* lafeotlous* or lrri«
tatlug siaterial*
One shower bath^ with aaple supply of hot aad oold water
from oQo fixture, should l»e provided for erety 15 workers
or portloxi thereof exposed to ezoesslve heat, oar to
oontealaatlon ^ polsoaous, Infeotlous, or Irritating
laaterial*
7* IXluBl&atlcn
IThe advantages of good lllualnatlon, both natural and arti^*
fioial, and of bright and oheorful interior surroundings^
inolude the reduction of aooldents, greater aoouraoy la
workmanship resulting in iai^oved quality of goods, lnorea««d
produotloQ, leas eyestralnj greater oleanllnoss, nore ordet
and neatness In the plant, and easier employee supervision*
7*1 gyBPeBdyl Klpiiataa Uyels of IlluaiaatlOB
Xlluanlnation 1::y daylight orTirtlfioial light should be
supplied for traversed spaoes suoh as hallways, roadways*
ete*, during working hours, aad for work when attended 1^
operators* In the following table, mlniiBun levels of
illuDsiaatlon are listed* Values greater than these
aay well be used*
UBIS TA
^♦11 IlluBlnation on Traversed Spaoes
Reoomendeft
UinljnM
Foot«»Q«tidle«
Koatts^ys, yard thoroughfares • • •
Storage spaoes, aisles and fsissageways In work»
rooKs, exoeptlng exits and passageways leadlag
thereto •••••«••••••••,«,*»• B**4I
Spaoes suoh as stairways, hallways, exits and pAS*
sa^^ee leading thereto* e*4
Spaoes suoh as looker rooms, wash roots, toilet
roons, and passageways where there are exposed
otoving maehines, hot pipes, or Uve eleotrle
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7»lt IlliflbitifttlQn at THoffc
thw dlsorlmlr^&tlon of detail la not aita£rtial«
¥iork suah a« handling natorial of a ooar«e nature^
finding elay produota, rough tortini^, aoal and ath
handling* foundry oharging •••••••»«•«• Ml
alight diaoriiolnation of detail la aaaactiala
Work auoh as roui^ maohining^ rough aaa«bling»
reui;h banoh morJc* rou£^ forging* grain silling * • KM
IVhara modarate diaorisination of datail ia •••an*
tial* 7iork auoh as cxaohining, aaacnb^ vork^
hanoh sork, fine oore making in foundriea* • • # » 15*10
>Vh9r9 oXoae diaoriaination of datail ia aaaentlal*
y^ork flu^h aa fine lai^a work* pattern mking* tool
making* weaving or tawing ligiit-oolored eilk or
woolen tastiles* office work* aooounting* type*
writing*
Tihore diaorlmination of minute detail is eaaentiftX*
Work auoh aa drafting* weaving or amicg doi^
eolored material* very fine Inspeotlon or inspeetiott
of very dark goods* 100«M
The preeeding t^ie gives the range of jainiotta illiaoinfr*
tion values that are considered desirable for different
olassea of work« These valuae are based upon praetloe
established through years of experlenoa* Elderly persons or
persons with defective ^esight require loore li^t tliaa de
those having ^wfeot vlsion« A range of foot-oaadle values
is given for eaah group of operations* Zn sioderu praotiee
it will usually be found deairabXo to seleot values in or
even beyond the upper portion of the range*
It is reoognisttd that any speolfio prooess when earried on
In different f&otories is perforsied with differoGt degrees
of fineness and with other variations* so that one faetory
iBay need more illwaination than another for the eaaa alasi
of work* Itt tlie table* ranges of foot««andle values arc
given to oorrespond to the variations aotually existing ia
jpraotieo* Attention is ealled to the faet that the values
In the table ar« operating values* that is* they apply to
Aeaauresumts of the lighting systsn in ordinary use* not
simply whan t^e lamps and refleotors are now and oloan*
yt plstri^tion of tifxht*
Lighting^Mother natural or"ortifioial* should be suob as
to i^ovide good distribution of light; lusd to avoid glare^
objeotionsible shadows and extrseie oontr&sts* Zn artifloial
Hi^hting* Ismpo should be so Installed in rogard to their
height* looation and spaoing ai^d should bd so equipped with
refleetors* shades or other suitable aooessoriee a.s to
aoooAplish ^ese objeots*
Bare li^t souroes* auoh as exposed laasp filoiaente* looated
within the ordinary fiold of the worker's vision are presu^p*
tive evidenoe of glare*
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the i»plnolpaI of i;X6r9 air«i
The ll^t eoiiree Key be too brighti that le, it B*y h«v#
too high a eandXepover per equare inoh o£ area*
!£he light eouree may he too powerful i'or ooasifortf that
iSf it nay have too great a total e&ztdlej;)Oiwer in th#
4ireetiott of the eye*
A given liji;ht eouroe say he looated at too ehort a AietaaM
from the eye or it uay lie too near the center of the field
of Tieion for oomforti that ie^ within too soall an angle
from the orUiiiary line of eight*
TkM oontraet hetveec the light eouroe aud ite darkey 8ur»
rtnoadiiige may be toe great*
The time of exposure tiay he too greati tliat is, the eye
he suhjeoted to tlie strala oaused by a light eouroe of
^iv«3 strength withiu the fielu of Tision for too loos *
tine*
Olare free natural lighting isjty frequently be reduoed by the
uee of refraotiug or diffusing glass ia vdudows end si^lig|its«
aad by the rearrangesent of i^^aohioes aQd beiaehes so that
open*tors are jaot required to face wix^owe*
y t Mid Siwr^eooy Li^ttog
lifting te lp55fT2ed in all iaportisait stairwiys and all
exits fron work plooes and in the |)assage«iay9 related l^reto
should be so supplied that it vill not be subjeet to failure
of the rooiu or nfork^spaoe lighting from internal aauees* Zn
artifieial illuaination* the servioe for exit and emergeoey
lighting should praferfiU>ly bo from sa independent oonneotion
or eonneotions extending baok to the sain servioe entranee*
In oases of unusual danger whioh aay exist on aooount of the
type of building or mature of the v«ork« orovded oonditione^
or laok of suitable exit spaoe^ an independent senriee should
be assured by oonneoting to a separate souroe of supply with
out or within the building* Durixig the hours of eooupaney
when daylight is laoking, this separate souroe of supply
should be eonneoted se as to function oontinuously or to oone
on autonatioally upon failure of the regular lighting senriee*
7*4 teaintelninfi l^e Level of Illuyinat^
Vne pro^r naintssienoe of equip^n^ ior both natural aad
ortifioial lifh^ing is essential* j^etams whioh are adequate
when first installed will soon deteriorate unless properly
maintained* For continued effeetiveness and eeocoe^ la
lighting^ the faotory owner should establish a regular
definite eystost of i&aintenanoe so that skylights^ side windoereg
lamps and aeeessories ax'e at all tines kept olean# in proper
adjust&ent and in good repair* keans for easy aooess to all
lighting units should be £^vided for employees in charge of
their ^Aintenanoe* ^*all8 and ceilings should be repainted
at regular intervals and preferably in light tones* fhis ii
•specially true where systses of indireot ll{^ting are used*
Bepeoially in oonneotion with tho eaintenanee of lighting
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•yat«a«f attantlon !• oaIl«d to the desirability of havlas
available in the faotory an inetrument with whioh the foot*
eandlei of illumination reoeiYod at any point ean be neae-
ared* Qae Inatruaient, the foot-oandle meter, while not de-
eigned for preeiae i.'^ eaauraBenta, haa a wide field of uee*
fulneaa beoauae, with a little praotiee^ detenainationi are
easily sAde and are aeourate onough for BMst farootieal
purpose** The fDot«»oandltt t^tor ia aiiAlli) light in weight
and (Bitirely self"eoutair.edB llluninatU>n ia read direet^
fron the eoale without oonputation or ueaipalatiMa ^
By meaaurini^ liii^ht aotually delivereu to th? vork^ the foot*
eandlo loeter atrtcHaatioally reveals the oombinsd effeot of
all possible oauses of deterioration* Ignoratioe of the
sugnitude o£ detorioratlon has often been the oauee of in*
adequate iiaintenanoe*
8. Building Exits
Hot less than two means of exit should be provided froM eaeh
and every floor, inoluding basaeients« of every building or
seotlon thereof*
All doors used in oonneotion with exits should mrlng with ttie
eocit travel* Doors sliding aoross the exit travel oay be
peraitted in looalitiea by the authoritiea having
;)urisdletlon* Tertioal aliding doors and rolling shuttere
should not be used as exits*
All doors used in oonneotion with exits should be so arranged
that th^ may be readily opened at any tine fron Idke side
fron whioh egress is nade* Looks, if jirovidedf should not
require keys to open than fron ths inelde*
All exits should be so looated that they are visible and
readily aooessible* All staira whioh may be used for exit
purposes should be so narked as to Indioate olearly l^e
direetioo of egress to the street*
A door should not open iflSBediatoly on a flight of stairs, but
en a landing whioh should be at least as deep as the width
of the door*
All atairwaya, exoopt in apeoial oaaea wtiere open atairwaye
are permitted, should be eneloaed in atandard fire realatant
or fire retardant stair ahafta* Snoloauree should inolude
&11 landings or parts of floors between stainvays whioh lie
in the path of travol up or doim stairways, so tiiat, ono#
inside the eneleaure, peraons my go from any pert of tbe
•taimsy to the outaide exit without leaving the eneloaure*
Outaide etaira ahould be ao arrangod that they will be ex»
|)osed by the a&alleat possible msaber of window and door
openings* Openings other than those used as a loeans of exit
•hould preferably have aetal frsi&es and wired glass* there
should be no transoss over doors*
{Spiral stairs and ladders in any form are not reeognised M
etendard exits*
Exits and exit passageways should be kept olear at all tiaee*
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TO that «tdf periodic inapeetiont should n«d« by « p«rMa
vith adequftta author1*^ and prafarably aa raawuandad ia
aaotloa l^S.
Protootion Agaiaat Tripping and Inline
8*1 utalra
Stair haxtd-^raila should ba not n^a than M inohaa nor lata
than SO loohoa hlghf meaaurad trmi tha top of tho rail to tha
•urfaoa of tha tread in line with the faoe of the riaer at
l^e forward edge of the tread*
Cto eaoh flight of etaira h&Ting four or more riaera« hand-
r&ila should be provided aa followai
Qa all opeo aides*
On one aide of enoloaed atairvfaya lea^ than 44 inehea In
width*
Qa both aidea of enoloaed atairvri^a 44 inohea or more but
leas than 86 inohea in wldth«
Oa both aidea and in eenter of atairweyi 88 inohea or oora
in width*
g*llfa*g« and Tog^Boerds^
KailingV should be 4£ Inohea hi^« with an intermediate rail
half-vay between the top rail and the floor, and ahould b«
pensaneat^ substantial, aBRH»th and free tram protruding nskila^
bolta or aplintera*
Posta ahould be not more than eight feet apart*
Pipe for railinga should be 1^ inohea Iron Pipe slse or larger
Metal shaMs or bars should be equivalent in strength to 1^
inoh by 1^ inoh by 5/l6 Inoh angles*
For wood railingst posts should be 8 by 4 inohes or larger*
Upper rails ahould be < by 4 inohea, or oonaist of two 1 by
4 inoh strips, one at the top and one at the aide of the
posts# Zntermadiate rails may be 1 by 4 Inohos or larger*
All lUBsber should be dressed, l/s inoh toleranoe being per*
loittedf
Rails should be on that side of the posts whioh gives the
best proteotion and support* Inhere panels are fitted with
substantial expanded metal or wire mesh, intermediate rails
tmy be omitted*
toe-»boards ahould be at leaat three inehea, and jareferably
six inohesy high, and should be of wood, sMtal or other sub*
ataatial aaterial, or of iMtal grille not oxaeeding one ifisH
aesh*
^all and Batohway Openinga
All floor oproings ahoudW enoloaed, guarded with atandard
railinga and toe*boarde, or proteoted hy safety oov«rs with
flush hingee* Vihen open, oovers should provide proteotion
equivalent to standard railings*
All wall openings should be solidly enoloaed or provided with
standard railinga end toe*boarda or their equivalent*
Railings or nsoloeuree mey be hinged to open inwardly, but
Should be ao fastened that they oannot be roooved natirely*
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Hfttobwfiy openings should be proteoted by one of the followlngi
dtendard railing aiid toe«boards*
Eatoh oovers*
Solid, clat or grlllo'-work gatee 42 l^ehee high*
Vih«3 la use« openings should be proteoted oa all tides exoept
l^iose oa vbioh work is aotually being done*
Runwy and P^tfome
StaxKl&rd' railings and toe«*boards should be provided oa all
runways and platforms whioh are five or store feet above fleer
or groimd level* Zoe^boards need not be provided oa plat*
forms in buildings used exolusively for lunber storage*
M Udders
Itfood for side rails and treads should be thorou^ly eeasoaed*
Mooth and free fron deeay« faults, splinters or sharp edges*
Xt should be red, white or Sitka spruoe, or wood of equiva*
lent etrength*
Wood for rungs or oleats should be white ash, or wood equiv>»
aleat thereto in strength and resietanoe to wear*
Ifood treads should be iaset in the side rails not less thaa
3/I8 of an inoh« All eteps should be fastened eeeurely at
both ends*
I^rtable ladders should not neeeed SO feet in hei^t er
length, and should be equipped with non*slip baeea* Booked
tops should be used where oonditions pemit*
Step ladders should not eseeed 20 feet in height*
Wooden laddere or ladder part* should not be painted*
Faint may ooaeeal defeota la the wood and stay prfiBote dry ret*
Linseed oil, olear varaiah er elear laoquer fom aatiafaetevy
proteotive eoatings*
X0« Elevators
IX* Traveling Cranes
12* Handling and Transportation of UateriaX
Hand leather* or gloves should be worn by persona handliag
rou^ or sharp mterial*
fl^oteotive olothing ahould be worn by peraona handling
oorroaive material*
^proved devioea for the proteotion of reaplratory orgaaa
ahould be worn by peraona exposed to an exoeaaive aoouat of
duet*
Suitable gof^Xea shouXd be wora by peraona expoaed to eye
hasarda auoh as fXyiag ob^eota, duata, exeeaaive glare, ete*
Band truoka and wheelbarrows should be et^uipped with kauekXe
guards*
teid trtMka uaed for handling bftrrela and earbejre should be
deai^paed for that speoiflo purpose*
ttote boxes and pans, platforms, wheelbarrows, hand trneke
eto. should be kept free frea splinters, rough edges aad
eiadlar defeota, aad should otherwise be maintained la safe
working oonditioa*
Power vehioles should be Inspeated at regular intervals^
lot
partioular att«ntloo baiag paid to tha otaaring maohaQlama^
bvakas and warniuB iignali. Only ^uallfiad and duly author-
liad paraona ahould ba parRittad to oparata powar-driTan
rahlolaa*
Vhila icotor truoka ara baing loaded or unloaded^ their
•nglnaa ahould ba atepped^ their braJeat ahould ba aat a»d«
under oartaln adraraa £7ede oondltleas« their whaala ahould
be blooked*
Tranaportatlon routai should 1m so planned M to ulnliiils*
•roaa flow of trafflo and to avoid blind tur&a and eevnert*
(kie-4vay traffle is dealrable. Xranaportation routes should
be elearly aarked*
lUhether illunlnation is natural or artlfieial« It should be
sui'flcient to provide good Tialblllty* Details are pre
sented in the section on illuu^ation* use of mlrrora^
so plflyoed tiiat peraona ean see around blind oomers^ is
reooBoended* Doorway oleAranoes and aisle widths should be
adet^uate for the aafe transportation of luaterial*
tipaoes for material storage should be used only for that
purpose and ahould be olearly loarked*
lihere suoh steps are rteoeasary to prevent piled saterials
froB falling^ sush iiatsrlals ahould be arose tied« staeks
i^ould be stepped baok« and raoks or skids ahould be pro«
vldad*
the uaes of lift trueks and tlerlae jaaehlites ia staeking
siaterial is reooemeadedft
Conveying aquipment ahould be guarded aa la detailed in
other aeetiona of thle liandbook* It should be inspeeted at
regular Intervals and Baintalned in a aafe woriclnc eonditlea«
15« Steam Boilers
14« Unfired iTessure Veseels
16* Bngines and Turblxies
10« Identlflo&tion of Piping
'^e prlnolpal requlrsoents for a standard aoheoe for the
identU'loation of piping aret dlstlnguishability^ flexl**
blUty, inolusiveuess, siaplioltyt praotioality and ratiea*
allty*
'Jhe etandard sohcBe herein presented taeets as muay of these
requirseients as the pres«Qt state of the art will panilt*
It is thersfore hoped that industry as a whole will grad*
ually adopt lt« even thou^ it is reeognieed that the
supplanting of preeeut systems and the adoption ef the new
one must he aooomplished gradually* It will be noted that
this standard sohesne^ while establishing a unlveraal stand*
ard, leavas ^e n^aarimtsa freedcs* ef aatioa to eaoh branah of
iadustry*
ld«l liethod of Ideatlfleatiep
At eons'^uous plaoes t^ou^out a piping systsn^ eoXer
bands should be painted on the pipes to designate to whisll
one of five sain olasses the oontents of eaoh pipe belongs*
lOS
If «atlr« length of Mioh pipe ney be p^ted
&ta main ei*aalfioation eolor*
Further« the Mtual eontenta of a pipe laey be indioated
preferably^ a eteawilad legend giving the n«n» of Ite
oontw3t8 in full or abbreviated fonft* !iEheee legeside
should be plaoed on the oolored buode* the identifieatioQ
Bohflme laay be extmded by the use of oontraAtingly eolore4
•tripea plaoed at the edgee of the eolored bands*
She bauda» legends, and etripee should be plaoed at inter*
vale throughout the piping ayitem, preferably ad^aoent to
valves end fittingSy to aacuro ready reoognition during
operation and repairs s^d at tisiee of emergenoy*
16*2 teln Classifleation by Oolor
%ls part of the sohssw ie intended to identify the amia
e lasses into whioh the siaterials in the pipes belong* It
establishes a basie fundanental prinoiple applioable to all
sehenes for identifying pipes and is intended to desi^iato
the pipe oontents as belonging to a apeoifio olass of
materials i^ioh tattt safe« dangerous or otherwise« the
ijsolusion of all systems at present in use is xsade readily
possible wi'Ui ainisium ohange by tiie adoption of the follov*
ing oolor olassifiOEition* All piping should be elassified
aaeording to the oharaoter of the material oarried ttierein*
Espeoially in an smergenoy^ the ^uiok identifioation of tho
oontents of a pipe is of parsnount laportanoe* For this
purpose^ eaoh pipe is assigned^ by the nature of ite eon*
tents, o£ie of the followlQ^ olassifioationst
Glass Color
F-*Piro»proteoti(») equipeksttt « • • Rg,4
D<^Dangerou8 materials Yellow (or orange)
Q—Saf« materials •<••••••« Green (or the aohro*
Batie colors« white^
blaelCf gray or alus*
inusi}
P'^Proteotive Qatsrials •••••• Bright blue
V-*B3ctra valuable materials • • • « l>eep purplo
The above colors huve been ohosen to identify the naia
olassifioations beoaase they are resdily distinguishable
one fron another*
APPlyiy s St^dard Identifieat^ Sohsne
^ applying the standard Identifioation sohsBO deseribed ia
Seetions 16*1 a^nd 16*2 to the piping in sjagr establisSment^
the following steps should bo taken in the order ia whioh
they are listedt
Ust all naterials earried la pipos*
Assign eaoh material to one of '^e five laaln olassest
fira-protection equljxsent (F), dangerous suaterials (d)^
safe materials (s)« protective materials (P), and extra
Valuable materials (v)*
Group tlie materials assigned to eaoh olass for the purposo
ie«4
17,
17«1
17.11
lOi
of fooilitatiag ^o soleotloB of aul^^Iaoa Buurkinsi«
Ghooao botwoon tho oltornatlTo oothodo of (o) oolor boiadi
or (b) ooapleto oolor palotlns*
Aosign a legend or oolor stripe or otrlpeo to •mah nato*
rial listed uador oaoh main olaeeifioiktlai*
oial PidQto
Lant atmoophere ohargod with gates or vapors whioh rooot
ohaaloally witii ordinary paint pignents oall for tho use of
aoid and alkali resisting paints* The A&eriean Standards
Aflsoolation Code Al3«'19e&, **S^amo for Zdentifior^tiim of
Hpiug f^stesw" oontains information on this subjeot*
Elootrioal Kquipsunat
gonoral Hoquircaonts
%i«r^UAg Live i=^ts
All live parts at voltages exooodlng SCO volts to gromd
should be guardedy If oloaranoe froa tho platfors or ai^
other penoaaont supportiz^; surfaoo for worloaon aro loM
than shovm in Table 17-A.
17-Ait Uiniaum Cloaraaoos Proa Livo Barto
T
Voltago Kialauai Minlaxai
gomroon vortioaX horisontal Cloaraneo
Fbasoo oloaranoo oloaranoo trcm guards
of unguarded of unguarded to parts
parts parto Badius of
guard sono*
root Xn<^o« Foot laohot Inohes
800 f e 8 Z 2
a^soo 7 9 3 3 3
6gd00 T 10 3 4 4
11«000 9 0 3 $ 6
32^000 9 8 3 9 9
33^000 9 8 4 0 12
44«000 9 10 4 4 16
66,000 10 5 4 11 23
ea^Qoo 11 0 6 « 30
uo^ooo 11 7 6 1 87
l3fi.C00 18 S 6 6 44
guards to eleotrleai parts*
Exposed parts of oquipaent at 100 volts or moro to grovood
should not bo oooossiblo to unqualified persons*
Parts over or near frequently traveled passagovays« oto*«
should be guarded or given oloaranoe* suffloiently ia ex*
ooss of those spooiflod above to insure reasonable safety*
Guards should bo of suffiolent rigidity and strength to
^rovent then from being displaoed or dangerously dofleetod
by a aan slipping or falling against thosu Railings aro
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not aubn1tute1 for o~lete .:uard•• bu~ if' und• •houl4 
l>e looatod a.t a horbont a.J. db'barioe of at leaat thne t..t 
t~ the neu-eut point ot th• guud 1onewhioh 1• leaa than 
?fi• ab<rfe the tloor• Io1ulating oovering on parts eneed• 
1~g 7QO volt. to ground abould not be oollaide1'ed a.c:lequate 
p~oteotiou. but for pa.J"tO leai than 760 volte to fS?'OWl4 in 
dry plaoe• ~d Wbel'~ not expoeed to moohanioal injutt• 
varnithtd oloth or otbor eqQ1Yalent tneula~~n au1table tO? 
tho voltap involved 'lfl.aY be uaod •• a g\.iaJ'di 
i1.u GroUll<ling 
P.tot•ot1ve G1'otmd1ng 1 All eleotri"l equ.1Pl@t. it op.ra11bg 
at more than 1110 TOltt to growid, lbould h&To th• npc;eei 
llOQ•~nrrrent oa1!"cy!ng metal part•, auoh aa ~am.ea ot gene• 
ator mot.ore ILQd nitoh boar4a, oaeea ot trc:1•tormei-•• 
l!gbtnhlg arrestor• ar.d IW1tobst1 guucl. re.ill and 1oneo1 
permaz:ae~tl7 grotmded• 
Y..a&ltJ'doua Looat1one1 8leov1o-1 equll'G'nt ot all TOl.'tftgea, 
in loa&t1o~• 1'he.r• ezplo•l~••, or tlateable ge.a or duet. 
l1nt, tumee, eto•• exilt 1a 4~roua quuit1t1••• or whe~• 
thv• 10 4ampi•••• 1b0uld be &J'OWld-4• 
Arra.ngctnt t>t Groundo • Ground aonnect1ollt .may be made· to 
vater plpe• • or other l!Gtal ~n proper aoQt.o.ot With e-artb 07 
bodi•• 01· wo.ter • auoh •• pen•tooka, water gatee, eto 
utlt1oial ground.a are ueoe•:Sl'Y• metal plat•• burled 
1n c;rot.md, prepued vitb obv(toal 8ll6 other chailllloale ta 
aoreue tbe 61"0Wl~ roeietanoe ahou14 be wsed.. ~eaeat 
day pno~10• tavora th4J uee of :et&1 plpe1 dri"ten ia tti. 
groUrid. !hi• u\lhod ~J11d.te a ground dietributed over a 
wide area,. $Jld 11 "811)' 11>.atalled• 
Grouad1ng equipnent durinc l'e~r• • ~leotrioal equip:wmt ~ 
OOJ:lduoto~e normal~ opeFat1ng at mere than 780 volte on or 
&bol.\t wh1oh ~rk l• oooulonally don• wh~lo oeptWated hoa 
a 1ouroe of eleotrloe.l on•ra by ~itohoa OI' c:iiaooutiectora 
only, ahould bo PJ'(>videlS 1'1 th aamo moana. euoh a.a n1 toh••• 
oonntlC)tor•• or readily aooettibleground oonduot~l'•, tor 
groundS-ng thm• 
17 ell Y;~rldrlg Bpac,e 
Whet• requ1J'ach Adequate and rae.dily acoe111ble wotkin& 
epaoe w1 th NO\U'• footing abould be mai&>ta.ieed about all 
•leotrtoal part• or fliiUi!DGat \1h1oh .-.quin adjuaiimen' or 
~at!an when oxpo•e4 Wbile in 1erY!O•.-
CleuaXJoe t ,!Jw hodaont&l olea.rano• hem the f arth•n ~dg• 
ot the world.!l(i •PMl• to the heareat 11'" tau·ta ot more thu 
$00 volt• to ground• ·~•eel after .-m>0v1Jlg gl.l&rd•.- lhoul4 be not lo~o i=ba.n three teet plu• the gUVd eon•. l"adiua u 
gl•en in ool\Uml 4 ot !Gble l7·A~ 
11.14 %dent1t1oatlon 
fhttil neoe•aarr tor •af•t1, eleotri<>al equii:ae.ot eho.ulcl be 
aultably la.belod 1'019 1dentif1oation. tthere !mpo!ttt.ttt• the 
laDol 1ho"'1d apeo11)' voltag• and 11.1tonde4 Uffe 
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17»ie indication
Suffloivat illurainatiun fhould provldad in rooms and
fipaoos whera aleotrisal apparatus or smahiawy la looated#
The i&aant of illuciination whether natural or artifiolal
ahould b« xaaintalned ready for uae at all tinea and should
be in aooordanee with Zabl* 17*B and ahvuld be at l«a«t
9 foot oandlecp
£AIUJB X7«B« lllimiBatlan Xatenaitles
Kodem Praotieli
X Snrltohboard instrtsaents^ gua^es.
«witQhes, eto# S to 4 foot C.ndles
8 3«ltohboard with no exposed lire
m
parts 1 to 8 m m
9 Storage battery roooi 1 to 8 « e
4 Generating rocm^ boiler room^ puoqp
m m
rooD 8 to 4
fi stairways and passage vays where
there la oovlng uaohinery^ eaq;x)sed
llTe parts, eto* 3 to 6 n t
6 Any traversed spaoe 2 to $ e n
forking eurfaoee* exeept 5 aad 6 whloh ara to be sieaAurdd
at floor levelf
Si&ergeney Soiuoei A teparate coiergaiaoy aouroe of illuB*
InatioQ should be provided where an operator Is f«quired
ooQtinuously, to permit the proper operation of the swlteb*
board wheia the usual souroe of illiminatlon is affeoted by
dlsturbanoes*
17»16 Fire ^ingulehers
Bach room or spaoe shall be sarorided with adequate approved
fir»oextinGuishlQg applianoes oonveniently loaated and
eonspiououaly aarked*
Kon-oonduoting extinguishersf Fire in eleotrieal equi|aaent
should be extinin'ishad wlt]i the vaporlelng non^oonduoting
liquid 'type or the oarbon dioxide aud sone other Inert
gas type extinguishers*
17*17 BasaardoiM Looationa
In looations whore explosire or flaiSDable gas or dust ar»
present in dangerous (Quantities, all parts wl^ere sparking^
arolng or dc^gerous heatitig is liable to ooour should be
installed In separate oci&partaents or roooui, free from suoh
hasardous oonditlonSf or should .be explosion proof type*
V^ere ourrent oarrylng purt«« insulation of leads» or eleo*
trioal dsrvlees or ec^uipaiont are exposed to injury by being
Installed on looations where dripping oil^ exoessive loois*
ture^ steaa« retpors« or siollar agents exists suitable
shields or enolos^ures should be carovided*
ira !S»i tohboards
lOT
17«tl Itetorlal
Siritohbo«rda ahall b« n&d« of noB-ooBbu«tlblo aatorUI and
bo kept froo fron aolaturo*
X7*8t Zlluttiaatloa
fiuffloient lllttilnotlon ihoulA bo providod both for ttao
^nt aad roor of tbo owltolsboord in ftooordanoo &ul«
17«16 ftnd Tftblo X7«B.
I?«t8 Looation
Gwitohboaraa chall, vSiero prootloablo^ bo so plMod that
tho opemtor will not bo ondons*'*d by ony llvo or aorlnc
poftt of icAohlsory or oquipnont ooar tho boord*
17«2d Aoooaalbllll^
Siritohboorda ohould bo aooosaibXo to authorlaod oporators
from both aides whon tho oonnootlmia oro on tho baok* fiw
spaoo baok of tho board ahouXd bo kopt oXoar of rubbish
and shouXd not bo tisod for atorafo* CXoaranoo for working
spaoo in baok of board ahouXd bo in aooordanoo with RuXo
17.U and Table X7-A*
X7*S0 Arrasgeonents
Switohboards having no ourront oarryiag parta (dead front**
boarda) ahouXd bo provided where praotioabXe^ partlouXarly
in theatres and aisiXar pXaooa where raidd handXing 1*
aoooaaary and attention must bo slvan to signaXs*
X7«M OiX*fiXXed Apparatus
Vihoro praotloabXo, oquitSMnt oontaining oiX and Botaatod ob
swltohboarda ahouXd be aoparatod fron other klnda of OQuip»
sent by non-lnfXatnaabXo barriera^ or othorwiao adoquatoXjr
laoXatod* OIX alXla or other derlooa should bo prorldod to
retain oaoaplng oiX* YHionoror Xooatod on baXoo»iea this
•houXd aXwaya bo done* Drainage for oaoaping oiX ahouXd bo
proTidod whore praotioabXo*
X7«S7 Grounding
Svltohboard fracios and no&*ourront oarrying metaX parts ahouXd
bo pemanectXy grounded ondor the foXXowlng oondltiocsi
fa) f^n oporatin^^ at siore than X60 ToXta to grooad*
fbi When in hasardoua Xooatioas*
[o) flhen operating at any voXtago if aoooaalbXo to tin<3tuaXi
fled peraona and grounded aurfaoea are within roaoh (flTO
feet horisontaXXy and eight foot fron the fXoor)«
X7«26 Guarding
(a) OoBoraXi Swltohboarda operating at moro than SOO voXta
to ground and Xooatod near paaaagoways shaXX bs proteotod
by r&lla, barriers, or enoXoauroa*
(b) LIyo Barts on tlie Front of tho Boardi Vbtro parts sn
tho front of tho board are not guarded or iaolatod by
•Xovatioa and aubjeoted to swro than X<X) woXta, the swltsbi*
board shouXd be proTidod with insuXatlng aata» fXoora or
pXatforas ao arranged that the operator oannot inadvort-*
ontXy touoh auoh Xlvo parta without atandirtg upon ths
nata, floors or pXatfoma* Parta exoeodlng X6C ToXts ta
108
tfound eiiould not be eooectibls to un<iUAllfiod porsone*
(•} Hats aad Flatforas should afford a coa*sllp aad aoc*
trip surfaoo and should ooofom to the staadords for mtSk
guards. Uata with berolod edgos are preferable*
17#8 Oil Flllod A/paratue
17M oil Clreuit Breakers
Hrhen looated oa floors of buildlnea er la gallerlee* oil
eireult breaicera should be separated from other apparatus
by adequate Qoa-iaflaaciable barri«rs« or otherwise ade*
quately isolated*
Vihea looated outdoors tiiey should be adequately Isolated*
17*82 Transformars* Xgduotioa Regulators^
Ihea in buildings these should preferably be looated «i
lower floors or la bassraents* Y^hen this is aot ivaotioable«
adequate prorisioa should be oiade to prevent leaiuKge oa
ether apparatus. V.hen tne apparatus oontains large quaatl*
ties of oil, eaoh unit or group ^auld preferably be plaoed
la a separate fireproof ooapartment suitably Tentilated*
ProTlsioas ^uld be cade for quiok and suitable draiziage
whether the apparatus la looated la or outdoors*
Exoeptlon to these rules aay be stade where the transfomer
la equipped with dieleotrlo aoellag liquid whloh is noa*
laflaBEoable and non-explosive*
lihen looated outdoors the traaafomer should be adequately
Isolated la outdoor eaolosurea so arranged that uaauthorlaed
persoas eaaaot aoise in ooataot with aay part of the eaaiag
or wirlag*
17*83 Ourrent XransfoRters, Seoondary Qlreuite
these, laoXuding oonstant*ourrent and instnaiaat traaafoni»
era should be provided with means for short oirouitlag their
eeooadaries ahead of all iastruneats or other devioea so aa
to peredt t^e removal of the latter without opoalng Idie
aeooadary oiroults*
17*4 Rotat^g EqulgawBt
17*41 S5ar3ous LooeHoa
See 17,1
17«42 Orouading
See 17.1
17*48 Speed Lisitlng Devleea
(a) Prime covers driving generating equifMsat should be
provided with automatio speed llaiitlng devloea* in addj*
tloa to their governora*
(b) Uaohlnes of the following igrpes should be prarlded
with speed llsiiting devioes, unless their inherent ehar*
aeterlstios, or the load aad zaeohaaloal ottiaeotion there*
to are auoh as to aafely lloit the spped, or ualess the
naohine is always under the ataaual oontrol of a qualified
operator t
!• Separately exoited dlreot current motors
8* Series s^otora*
X09
Itotor g«n«rtttor« and «<raT«rtorB that ofta be driTM
at exoetteiTe speed frost the direot-eurreot edod, as fay ft
rerersal of eurrent or deoreeae In load»
27*44 Lenr Volta|i;e Proteotlon
All motors «o empleyed or err«&f;ed iho.t en unexpected tttartiog
of ^bAw motor Is a heMrd, earaept those vlth ea eEaergeDoy UM*
Asd where the opening of the olrouit oAy oAUse a ftpeoicil
hMfurd. euoh as exolter or oondenser pu&p motors^ shall be
•quipped with low voltage proteotlon whieh will autos&atieally
•ause and raaintaia the intorruptlos of the motor elrouit^
when tho voltage falls below a oertaiJi operatir^ value*
^otor-ruaning protvotlve devloes aonslsttag of olrouit*
breakers, oontrollerc with over oturrent units, theiSBal outout*
or other deviooe approved for tiie purpose should be required
for eaoh notor to protect the aritor and notor branok««ireuit
eenduetors against operating overloads*
17*6 Storafj:e Satteriee
Boaas or enoieeuree oontainii.g storage b&ttarles should b«
eo Tentilated as to rvzxnre aoid spi«y and prevent dangerout
aoounulation of lnflaai!»ble gas« i-aseage of swb gasee to
othor roona should be prevented*
fi^tohee and inoandesoest eleetrlo Itiape in battery rooM
ahouia be of the vapor proof type*
£i£2£» C^rouit-Breateers^ awitghoe Coatrollera
Ml swltehe«f fueee^ autmalbio oiroult breakers,"starting
Hieostat, and other oontrol devloea should be so arranged or
narked as to identify the euuifaent oontrolled by then*
Cirouit breakers should be so looated and shielded that
persons will not be burned or injured by their operation*
fiwitohes should be so installed as to miniinise the darjger
ef aooidental opefation* Switehes whioh msy tend to eloso
cavity should be provided with proper devioes to pre*
vwnt aooidental oloeii^*
Tdiere praotieable, the blades of knife awltohes should bt
dead when the swltahes are open*
Fuaee should be so arranged that eitheri
(a) they are dieoonneeted fran all soiure«e of •leatritid
•rergy before they oan be touehed.
(b) Xhey oan be disoonneoted by a switeh*
(o) They oan be eonvenlmtly handled fay aiaane of «tiltabl4i
Ineulatdd tools provided for th&t purpeee*
bielde wiring skwld be rigidly installed, proteoted fro*
»eehanie&l injury and have aiBpla eurrent^earrying oapaoity
for its intended use* All wiring should be effeotively
insulated and, where praotieable, should be eneloeed In a
eonduit or equivalent oouatruotion* Gonduetors should be
proteoted against eaBoesaive heating fay the design of the
•ystsn, and by the installation of suitable fuses or auto*
Biatio elrouit breedera in all oonduetors exeept ground or
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Mutral oonduatori*
Conduits should b« •ffeotlYvly fEround*d«
ipil awitohes and diaoonnaotora «bould b« ao tu-rwiged that
th«y oan h« a«our«d la the opflo ^aition or jplainly taggadi
to pravent inadvertant oloaicg while work la )>elog dona
on aquipobMit oontrolled by them*
'^'^ 8 gleotrloftl Appllanooe (iHortable Itoola, Extenalon Lanpa^ Btaw)
X7#81 Znaulatlosi —
Portable devices slioulci be provided with ac adaqucte dialaa*
trio interpoaad batvraan ungroundod ourraut oarrying parta
and those external eurfaaaa whioh poraoi^a oan toueh*
17«82 Groi«iding oi' Fromaa
The grounding o£ Iraioea of portable devioaa oparatli^g at
ovar 60 Tolta to ground ia reocEs&etided aa a aafety zoeaaure#
17«88 Voltfifte Liiaita
Portable and pandant eooduotora aimll not be Inatallod or
uaed OB airouita operatlzig at laore than SOO volta to grooad
ualeaa they are aoeeeaiblo only to qualified peraona*
17«M Baaardoua LoaatioQa
fjhere exposed to daapnaaa or aorroaive iui'lueaaaa^ port
able oGQduotora shall bo of a type speaially suited and
where expoaed to in^laoaabla gas or duat partiolea^ thay
•hall be ao proteotad or isolated by elevation that thay
aazmou be raadlly dostagad# Portable Isnpa in looationa
fdiere aaploaivea or inrlaasable gaaee are preaent shall ba
inoaaed in vapor^proof globes vith auii»ble laeohanioal
guarda*
fortable lampa in daap plaoaa should be equipped with a
aooket of non*ooEibuctiblat non^baorbant insulating icata*
rialf an approved handle of noB*abaorbent insulating
i&aterial, a baaket ftuard^ end approved oord*
17*3« Strain Belief
Portable and pendant oonduotore should be ao inatalled that
ao atrain ia plaoad on the teminal oonneotiona and chouXdi
have no Jointa a^oept at suitable fittinga*
lT#t gleatrie|a Supply and Cflwauniotttlon ^aa
17«91 Oaneral liaquiiwMita ' '
Daaign and Oonatriieticaai llnea and aqui|aMiit should ba
•uitablo design and oonatrxiotion for the aarvioa and aandle
tiona undar ahi^ thay are to ba operated*
Installation and ilaiQtenaaoai l<^naa and eiiuipaaBt sboalA
be inatalled and maintained ao aa to reduoe haaarda to lift
aa far aa }^raatieable»
Aoaaaaibility s fa>rta whioh sust be exaained or adjusted
d\flring operation shall be arranged so aa to ba readily
aooeaaible to authorised persons by tkie provision of ada<»
quate oliabinK spaoo, working: spftoe, workinr faeilltiea
and alearacoes betveen eo»duetora^ in aooordanoe with tha
National 2!/leotrloal ^afe^ coda*
17«98 Guarding
in
Current Cftnying ^'•jrtii prcnote eafety to the gonor&l
pubXio mod to CBpXoyooe not authorliod to epproMh ourroat
oarryln^ ports of olootrloal tupply Xlno«« auoh ports
should bo orrongod so as to prorldo odo^uoto oIoorAnoo» or
should bo providod with guards so as to IsoXato tb» offoo<»
tlvoly fron aooidontal ooataot by suoh parsons*
Nac«*ourront Carrying Farts i Noii*ourront oarrylnc parts
should bo Isolated and guarded or growtdod*
17*9S Gromdlns
Metal oondults, eablo Sheaths, and frssiost cacoc ard haagoro
of oquipBsnt should be gro)adod«
17.M fiolatlvo tevels
Supply and Conmuaioatloa Goaduotorsi Whore supply sod
oamualeatioa oonauotors oross oaah othor or are ia oon-
fllot« or are looated oo the same poles or tavers» tho
supply eosduotors should preferably be oarried at the
bij^hor lorel*
ftapply ULnos of Different Voltages i ^Vhoro supply eonduotort
of different voltage oross oaoh othor or aro la ooofliot»
the higher voltage linos shall profonibly be oarrlod at tli«
higher level*
17*W CloaranoM
llOrisontal cloaraaoos of Sapporting fitruoturos trm Ottioir
Cli^oots (aoasured botmna the aoarost parts of tho objooto
oonoeraod)
Froa Fire grants t Hot less thaa throe foot*
jPrott Ourbsi Sot lass than six Inohes moasursd
to the street side of the oux^«
From Railroad Traokst ^hore railroad traoka are par**
alloled or orossed by overhead
lises, tho poles should if praotio*
able bo located not loss thaa
toolvo feet fron tho aoarost
trask rail*
Vortioal Cloaranoo of Wires above Ground or fiailo
Basio Cloarsnoesi The oloaraaooo la Zablo 1?<>C apply
dor the following oonditionsi
(a) fsmperaturo of 60* ?•» no «ind*!b) Span Iragtho oto IfiO feet*
o) Voltage o to fiO^OOO volts*
(d) Fixed oonduotor supports*
the vertioal oloaranoo of vires abovo groiaid or ratio
•hottld bo aot loss than shooa ia tho following tabls»*
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?Jloha••d ClearM ... 
(•) Foi' 8pu• Ex9ef141Dg 150 Jeeia The olHnilOel IQ 
!a.bl• 17-0 lhouW 'N inuea .. d b,r 0.1 toot ~w eaoh ta 
t••t of the .-. •• O'\teJ" 180 , .. ~. 
(b) Por 1foltac•• m.M-41ng 60_.0001 ~· ol-...noe• g1'nll 
in fa'blf l'f •O eould b• horeaeed at tb• rate ot 0,.1 
tnob tor eaoh 1000 Y01 t• ot the co•••• 
'11•• aroa11ng Olean.nu• ,_.to Cl•uancs•• • ~ olear.anoea g1v.n in !9.ble. 17,.%) to 
tollowt apply \ID4•~ •" lo11owtng oond11d.••• (~) ,.~,·~•of eo0 r. Cao w1Ud). 
('b) Ynl•• tha •um fit the dlatuCM• hGDt the ,oJ.at ot 
1.Atw• .. thn of two oro1aing lJil'•• t~ the n-.. 
IUPJIOJ'ting •truotta'• ot' •oh •I*> do•• not ., .... 
100 , .. t. 
(o.) 'filwr• 1me upper •onduotor 01' Wil'O baa 11•4 aqp. 
pan.. Oonduotora ot line• opwatlng at tm ..-olt&g•• 
f.nclioa.ted e.t th• he4Mi• ot ool..a• ahould, in ge•H.l• 
be ixa1alled. above tho•• to 1ohe lett of the t.bl•. 
where • o14'&J'llJO• i• ~ tht.aa._ 
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2&«r«aft«d GloxranoMt IVb«r« rai of tho dlotoooot frooi
tho Booror «apportlB£ otruoturo of oooh opoa to tho point
of iiitereootlon oxooodo 100 foot, tho olooraaooo ifi Tohlo
X7«-iD ohould bo SJ3orofto«d hy 0*1 foot for o«oh ten foot of
tho 03coo»« OTor 100 foot*
^ot Toltft^oa oaaooodlng 60,000 the oloaraaooi flvon In
Tablo 17-P ehall ho l&oro&eod at t;he rc^to of 0*0 Inoh for
eadh 1000 volt* of the ezooee*
Clearanoos fro® Buildingo
Kiniaaun Qloaraaoo-^Uxtguarded or aoooaaiblo eupply oondaetort
oanylng Yolte^AS to exoeea of 300 volt« eho'jld not o<m
oloeer to ecy building or ite attaohaenti then listed in
l^ble 17-S*
tm£ 17-K
Cloarftnoos of Supply OoKKluotore frttu Buildlnge«-»
9sm9 0 to 160 foot*
Wta«o of ^^Bortooatel Vertioal
SttPPly CoBduotort olearanoo olearmoo
Foot Foot
WO to 7600 8
7,600 to 16*000 8
16,000 to 50,000 10
Aiooodine fiOfOOO 10 plue 0*fi iaob 10 plue 0*6 Inob
py K>T« in ojwooi yer K*V» in wwii
Vhero opan leogthe oxoood l&O faot inoreaeo ehould W
0*1 loot i'Or ottoh ten feet of the oxoeee over 100 foot*
VortioaX Seperationt beteeen Korisontal Croeeamo
Oroeoeme supporting line oonduotors should be ojmood la
aeoordauoe with Table 17-F*
the eeparRtioa glToo in Teblo 17-F is for eroseame oarry^
Ing oonduotora of 0 to 60^000 volta attaohed to fixed
Ottl^rta*
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tOUK 17»r
Tartioiil of croia atm carry Ceadttoter*
«oaduotoroi If pooclblo at
loToXfonro
volta axid 16*000 te
porauiDontly 7&0 to TfiOO 50,000
OoDduotor* grounded 7fiOO to voltf
at loiror lorols oontlnuouo rolta l&OOO Sano Cifforont
motal Shaath volta IStllity Utllltlaa
oablos of all
volta«a
dononaiieation Foot Nut Toot Toot Fs^
duotora
GoQoral 4 i t t
Uaod la Oporatloa of
Bm>ply llya Z >44 g
ikip'ply CMstfuotora
0 to 760 Tolta S t 4 4 6
m to im Toita s 1 1 i—
7600 to UOOO volta tea soto X 4 4 •
800 aoto Y « 4 4
iSxooodiBg leooo Toita
but not osaoodlag
60^000 TDlta 4 4
Jfoto workod oa alivo with long haadlod toola, aad
adjaoont oirouita are aolther killed nor eorored «itik
ahielda or projootora*
Koto not worked on alive oxoopt when adjaooiat oir*
ouita are klXXod or oovored hy shloXds or protootors, or
by the u«e of Xong handled tools not ro<ialring line maa
to £0 botween live vlroa*
Adequate alistblag apaoe should be aaintalnod oo poXoa* A
horlsontaX eXiiobing space of 50 inafaes la rooooaendad for
au|)ply oonduotors of ToXtaga leas thaa 7600*
Poles should be properly guyed at all points of unuauaX
atraasy suoh aa dead ands and ourres* Guys should ba ao
Xooated or f^uardod where noooasary as aot to oadaagar or
be Mtidangorod by trafflo of any dasoilptloB* A guy iaau*
Xator 8* to 10* above the ground should bo plaoad in eT«ry
guy to a polo or other strueture aarrying vlros of mora
thaa 300 volta to ground*
16* Koohaaioal Power Tranamiaslos SquipMoat
ie,l atafting
l^ftoh ocntinuous lino of shafting should be ao aeoured in
poaitiosi aa to prarent exoeaslve wadwise movaewnt*
Shaftlr^ should run without oxoossIto whipping or •ibratiOBtf
All exposed parts of horiBoat&l shafting six feet or less
trom the floor or work platfona, exoopt shafting in runways
used mly for oiling or running adjustanenta* should ba
r"
1
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by * •tfttloaary OMlng •a«io«lAg th« •hft£*^ng
•onplotoly or >3y a trough auolotiDg tho aidoa and top or
tho aido* and botton o£ tho ahaftlne ao looatloB roqulrea*
SAiaXtiJdg m&w booah aaohiaaf ibould be onolosad by a ata*
tlonary oaalDg or by a trough at tho aldaa aad top or tho
•idoa and bottec^ aa looatlon roquiroa> Zho aldoa of tho
troui^ ahould bo oarrlod to vithia not xaoro than aix Inohof
of tho imdoraldo of the tabXe, or. ijf tho ahafting la looatod
noar tha floor« to within alx inohoa of tho floor* 2b
OTory oaao, tho aidoa of tho trough ahould oxtond at loaat
two laohoa bolow or abovo tho ahaftin^f roay bo4
Vortioal aad Inoliaod ahaftlng ai« foot or loaa from l^o
floor or work platform, oxoopt ahaftii^ la maintonanao na»
waya. ahould bo maoloaod by a atatiaoary oaalng*
Sxpoaod ahaft OBda ahould proaont amooth aurfaooa*
•hould not projoot moro than ono*half tho diasMtor of
ahaft boyoad boariag or hub unloaa l^ay aro guardod by nas*
rotating oapa or aafoty alooroa*
ILoy^aya not in uao ahould bo oovorod*
18.« Pulloya
^ory pulloy ahould bo gaardod If any part of It la 6 foot
or loaa frsa tho floor or work platform*
Balanoo whoola (auoh aa on punoh proaaaa}^ nay bo goardod
by dlooa ooTorlag tho apodcoa, unloaa th^ aro bolt-^lTan
and tho point of oontaot botwoon tho bolt and whool la loao
than 6 foot fraa tha floor or plati'om. In the latter oaao,
tho whoola ahould bo onoloaod^
Graokod pulloya, or pulloya with brokari riua, ahould not bo
usod*
Pulloya vhloh aro pomanontly out of aorrloo should not bo
allow^ to ronain on shafting whloh la in uao*
Bolts* Ropoa and Clialni
TSEoro bow run* o^ a horlaontal bolt aro alx foot or loaa
fron the floor lovol, l^o guard ahould oxtond to at loaat
16 Inohoa abovo tho bolt, oxoopt that whoro both nna of
a horlaontal bolt aro 42 inohoa or losa frots tibo floor« tho
bolt ahould bo fully onoloaod*
Overhead horlaontal bolts, tho lower parta of whloh aro aovam
foot or loaa from tho floor or platform, i^ould bo guardod
for thoir entire length on tho aldaa and bottom*
Overhead horlaontal bolts whloh are moro than ooron fMt
above tho floor or platform ahould bo guarded for thoir on*
tiro length under tho following oonditionai
If thoy aro looatod ovor pasaagooaya or work plaooa aad
travel 1000 feet or more per minute, and
If tho oontor to oonter diatanoo botwoon pulloya la tarn
foot or moro, and
If tho belt la eight Inohoa or iuoro in width*
IGhoro tho upper and lower runa of horlaontal bolta are ao
looatod ^t paaaago of poraona botooon thon would bo poa*
I6«3
·l-18 
•ible, the P&•••s• should b4t oumplet.ly bvr.C by a gl.W'4 
ra11 or ot.ht-r barr1el', or, mi.o~o the pae~• ot per~ona 1• 
•ecari.•4 u neoe••&r7, truar• •ho\lld be a pl&trora O'Hl' th• 
l••r run • &uardltd on •ither al.de by a. eol1d 'borie~ or by 
a rai~.hig ac.apletely £111•4 in wi'Cb wire r.ielh or other ttll•r• 
The upper l"\ID abolll.d then be eo guud.ecl u to p-9"nt oOll• 
tut thorow1t.li by •1thei' •worker or objHta ouried l:rf 111!&. 
lt the guard or enclouu!'e t o.,. a. nrtloal or inoU.ned bel't 11 
llitht.a tour 1.noh• • of the belt, it ahoulcl be not l••• tbaD 
au tfft 111 he~th~• ~ •nint,• th•o\.lgh tn• gu&J'd •h1oh ue. 
mon thab A· ~Oh in • 14th, and throut,b wh11>h ting•• might· 
la• l.rl••rto4 lUld. so M lr.tjured by belt and pa11ey, ehoul4 be 
o<apletely OOM'Hd o!'. l*'Oteowd. bf aW>1ttl,D"t,tal material weh 
•• wir-• ne"1ng ot not mote tlw:t ' izlC111 ... b, made ot 1Jire 
not maller tharl XO• 18 u.s. Standud Gt.lag•• 
It' tJ;ie gu&J'd tQr a .,_J'tlo&l or !no11n•4 b•lt la lllore 'baa 
tov irioh•a di•t&rl' bm the bel' aD4 ~11~, it 1boul4 ~ 
not leee than tiv. t .. ti s.n he1tht. Saob guard•• it oon• 
etr1,1oted ol wire 11. . 1h. 1h0uld not have optsalng• luger thNa 
a tnobe1 1u 111e and tl\9 wire ehotild be not 1~11 than 
O• U, u.s. Stand.c.rd c;uage,. Slatted guud.a , 1t u,.d, 
eho~ld not h&V• operatna• peo.ter tlw:l one inob in wid~. 
~WU'4• for tno11:Cod belt t •hould be 10 ineta.llod t.hat i;bf 
••rt!.oal olou&Qoe between the l•r 1"\111 ot th• 'belt aD4 
the tloor. at any point outdd• ot" the guari, 11 not 1••• 
thort •ix f•'i: Ila 1Qobee. 
V•rtS.oal belt• wontna over a pulley whloh 1• more thail 
•.b t .. t above tlw tloor o' platform •hould be guuclod t.t 
tho bot;am iJl the !IMDOJ" NOOJ!ldndod fer overhead hon• 
•<mW.l belt.c , U' the1 uo looat-4 ovar J?d•ett.gewaycr or work 
plf.091 asid ti-a.Tel 1600 toet or tiortJ per llW)uto• and 1£ thef 
are e1gb' loobe• ol" m0re ln width• 
The preoedin~. reootl?:lend~ttont 5Atrtaini..Qg to belt• alao ap-
pq to ropee. 
OVerhftad ohaib and link belt dJ"iws, where th• obaba exoe.41 
·o 1.Dohes 1n width. ahoQld b4t euarodod Ul acoordanae w1 tla 
tn• reoOlie~~dAtion• made for overh .. d horisontal belta. 
8pn>oket 11heela ud obai~• •houl.d be enoloced urale•• tbe7 
are tlore 'tbaa leven toet above the tloc>it or plattora. 
189' Oev• 
bn..ra 1bould ~ gqarde.4 'b11 
(a) & oampl•t• e!lolosure. or ('b) o. g...-d "t leu'b •'-" ' "' 
high And ut.ndhtg at leaet e1x inOh•• above the ••h 
point ot the geare, or (o) 'b)I' a ban4 guar4 oonring the 
!"ao• ot thfi g.U and ba•ing tlang•• axteadlng ti1Wud 
beyond tho .-<.>Ota ot the t••th on th• •«PG•ed 11d• o~ •icl .... 
re an;y f.ort1cm ot e. trw ot c;nr•, gur4ed by a MnA 
guard• 1s lea a thail da f eot trtJQ! the tloor 1 a d1•o guard 
or a oc:mpl ete erJOloeur• ta th.• h•igbt ot •iX t••t 1bould 
be inetallecl. 
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It a«y aot bo obooXutoly ocoontlAX to gourd hftad«oporotod
goW6 whiofa ar« u««d only to adjuut uAoblao pMfts wad whloh
BOW oaaly whwi bond powor is oppliod* Boworor* tbe gunrd-
Ing of ouoh go&rs if rooooBoadodft
X9*( frlQtlon iiyivoQ
Tko sir lying point of o frlotlon drlvo iftiouXd bo ^lordsd it
it veuld othorviso bo oxpoood to oontaot*
Arm or opoko frlotlon drivoa &nd web frlotlon drliroi with
holoa In tho vob should bo ontlroly onoloaod#
^ojootlng bolta on frlotlon drlvos ahould bo gtiardod if ttioy
vould othonrlso bo oxpoaod to oentaot«
Set 3oraar»
K4^a« aot aorawa wad aiallar rorolviag pstrte ahould bo made
flush, ahould be oountoratmk, or ahould bo guarded "by siotoX
oovera* Thla loay not opply to aono kaya or aot aorowa irhlob
are wholly wit2iln go*r oajlngs^ aprooket oaolngs or alullar
onolosuroa*
goXlya and goapllaga
laVol'Vihg ooliara, inoludlng apXlt ooXlara, ahould bo oy*
lindrioal* Sorovs or bolta in o oollar ^ould not projeot
beyond the lorgoat periphory of the oollar#
Shaft oouplinga should be oonatruotod ao that thoir bolta^
auta, aot aoraws or other revolving parta will not preaont
a haaard* Bolts* nuta and aet aorewa ahould bo oounteratrnk
ivhere that la poaalblo* In any event, t^ey ahould not extend
b^irond tho flange of the ooupllnga unless they are oovered
by aafoty aloovea«
aad ^toppiaf, Dayl^a
To aaalat in preventing injuriea, and to aaslst In limiting
tho aeverity of in;}uriea whw aooldenta do ooour. It la
highly important that there bo meana of oontrolling, and
ospeoially of stopping, the flow of power frosa an o&glno»
turbine, aotor or other prSso oovor to tho trananlaalon equip*
stont and to tho 'itaehlnea driven thoroby* Zt Bust bo raniani"
bored that aoat prime movers are ao eonatruoted thut, onoo
they are started, they tend to eontlnue to drive the equip*
nont neohanioally oonneoted to tbesi at a nearly ocoataot
•peed quite regardleaa of the relatively adnor loada l&poeo4
bgr eontaot of the human body with power traaaadaaioa equip*
mant or with power«drlven maohlnoa*
Thia aeotlon does not inoludo reoaBBsendatloBa with roapoo%
to atartlng or stopping dovloea oontroXllng the prlno matmf
itaoXf* Suoh material Is Included in Sootlon X£*
If any moohanloal power trenemission equipment or any power
driven maohlne oannot be readily aoen from the point at
whioh t^e flow or power to it la oontrolled» effeotlvo alg«*
Balling oquiiaant should be Installed and ao uaod aa to give
ample warning that maohlnery la to be atartod*
To provide omergenoy oontrol of power, traoamiaaion equip
ment should bo divided into separate units and there should
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b* ft ftlvitoh or oquftlXy •£'£oetiv« 4«Tloft ftoatrolliag tto tXm
q£ powor fro^ tho prioo aoevor to oftoh taoh uuit« tVefor*
ftbljr* ao traa«Bia«iou wit frast whieh sftohi. •• are drivoa
•hould oxtftsd beyead ft siBelo roojiu Clutohoa «Bd othor <B«y*
genoy oontrol doriooo thould bo innodifttely ftoooftiiblo ftoi
should bo so laarkod fts to oloftrly indioftto thoir purpose ftnd
how they idsould be operftted«
It is reoonrasnded tbftt the stopping of th« supply of power
to esioh unit of trftasads&ion equipsteat be subjest to remote
oontrol in eddition to oontrol ftt t^ie stopping devioe^
He»ote oontrol stfttions should be in suoh nusiber snd so lo^
oated thet povier oan be shut off quiokly by ft person stsTting
froBL ftny point within the room or ftroft imder ocntsideratiofi*
The starting of the Sttpply of power by resaote oactrol it not
reooBB^nded.
^ery power-driven maohine not driven by sa ipdividuftl motor
or priiae mover should be equipped with a olutah^ loose
pall4^ or slailar devioe for quiokly disen^iging power* fbrn
moftns for operfttio^^ s»oh ft dis«agagix)£ devioe should be se
looftted and so errftnged th&t the operator oi' a sutohine OftO
reftdily reaoh it and use it from any working position* At
the saoe tii:.e» the loo&tion and ftrrangeiaent should be suoh
fts will reduoe to ft mlnimua the likelihood of ftooldentftl
operfttioo* A belt tightener is not reoosiasiaded ftt ft deriee
ior engaging and dis«3gaging power*
&a&d*^perftted or foot-opersted interaftl olutobss, at»h fts
those sDbodied iu sciae guilletiito oatters^ power presses and
eeibossing Biaohines, are not dissngaging devioes withia the
zaoftning of this pftragrftph*
Eftoh pftir oi' tight and loose pulleys should be equipped wilAk
ft pemaitent neohanioftl belt shifter* >sieh olutoh or stftrting
geftr should be equipped with ft permanent operftting handle*
It is preferftble that belt shifter, alutoh taxd gear handles
be so arranged that they will hasd or stand vertioftlly whsn
the belt is on the loose pulley or when the olutoh or gefti*
Is dissogftged*
Zn ft given shop, ftll belt shifter, olutoh or gear hsztdles of
the sanie type should siove in one and the saute direotiea to
•top mftohines, l*e«» ftll to the right or all to the left frfltt
the running position* Shis reoonnendation does not ftpply to
those olutohes, as on oountershftftb whioh ea^ody two olutoh
pulleys oftrrying open and orossed belts respeetively* In
suoh ft OftsOf thwe are three positions for the olutoh
ftnd the driven oftohine should be without power vhcm the
olutoh handle is in the oenter (or neutral) position*
Every belt shifter should iaelude meohaniool moftBS whi<rii will
{^event tho belt fros oreopiar, from the loose to the tight
pulley*
She shifting pftrt of Jaw olutohes, azid the shifting or
Boohaaisa pert of friotion olutoh oouplings, should be
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»ttaoh«d to the dtirw thaltji l.«*« to th« shaft whloh vlU
bs idlo whsn th« olutoh is dlssnga^sd*
Clut«has« ottt«ei'f ooupllnge or olutoh pulleys hsvlns pto^
;^$oting parts sitould be enolosed ty stationary guards If
they are seven feet or leas abere the floor or work platfesM^
^yneadatlros for yw Cons'teuotlon of Guards
Xt la inUided th^t the guards oailo^ for in ^e {veeeAlng
paragraphs of this seotiOKi be ooastruoted in aooordaaoe
trith the follmins general reoomendatlons*
All metal should be free fron burrs and sharp edges*
Guard frasiiea should oonslst of angle irm or Irra pipe
seourely fastsood to the floor, the wall, t^e eelllng ev
the frsske of the rashins* the material attaohed to
the fraiae should be expanded, perrorated or solid sheet
Kstal or vlre mesh#
If the uprl^ts used for supports are made of angle Iroo^
the snglea should be aot saaller than 1 Ineh by 1 Inoh bgr
1/b Inohf If th^ are Bade of Iron pipe. It should be of
not less than 5/4 Inoh Iron r ipe ;ii«e* Other oonstrustloa
should be of equivalent riiniauB strength* !8:e slses of
the uprights ahouXd liMrease s;bove these iriniiaa aooordiiig
to the weight and slse of the guard. Its looatlan with
respeot to aisles and the possibility of its being daiaaceA
bgr fioving equlposnt#
I.lrs nesh should be of the type In whloh the wlrea are
seourely fastened at erery oross point by welding, soldering
or galvanising, exeept In the ease of dlanood or square
wire jsesh x&ade of Ko« 14 Ouags wire, 8/4 Inoh oesh or
heaTier«
Xhe filling material (expanded fiwtal, sheet mstal, i^ire
nesh, eto») should be seourely fastasied to the supports* fer
aagle iron supji^ts, the fastening m«y be by osans of 9^
Inoh by l/h inoh flat Iron faatened to th« angle by s/lis
inoh bolts or rivets plaoed at intervals aot escoeedlng tea
iaohss, or by iiura.iL' of 1 inoh >y 1 Inoh wooden strips
fastened to the angles by 8/l6 inoh bolts* tor pipe supports^
the ffistening loay o^sist oi' olamps or of heavy "wire* Per*
forated or shest tuetal may be bolted or riveted direetly to
the supports, or oay be spot«weldad thereto*
Moving Parts of ;;faohine8
This eeetlmi relates to laaohlMs in general and to nunerous
parts of those laaohlnes which are In motion when the maohlMS
are in operation* Zt doos cot relate to polnt^f^operatloa
hasards* Xt is followed by seotions pertaining to speoir^o
naohines and to the hasards peouliar to those aaohines*
All dangerous aovin^ parts of skaohiziea, so looated that ai^
person may oosis in oontaot with thaa, should be guarded*
6#ar8, s^oolcets, and set-serews or similar projeetlons,
wherever looated, should be guarded if they are not ooaa-
pletely enoascrd by tl-^ housing of the aiaohlne*
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All oth«r d«s£«rous aevlng pkjpti loo«t«d wltfalia tlx tm0%
of th« floor or vork platfona^ If sot protootod by tho
housing of tho nuMhlao, ohould ho guardvd imloso they ar#
to loe&tod rotpoot to ntlltt othor oquipBMAt or othor
&aohl2i«« that tboy uro tt offootiVoXy protected at if thoy
woro guardod* fialoozilot or rucwayt on maohinoa aro ooo*
sidored work platforat with rotpoot to tho guarding of
naohiao partt noar th«u
Coaroj tprookatt and friotlon drlrot should bo guardod at ia
outlinod in SootiOQ Ifi, with tho odditional roooaaondatiott
that, if a guard or onoloturo Is within four inohot of tho
Bovlng partSf any openings through tho guard vhioh ar« noro
than i inoh in width should bo ooanplotoly oovorod or ^ould
bo protootod by substsntial natorial suoh as wiro nottlng
vith ^ inoh or saallor mosh nado of wiro at loast at hoaty
as So* 20 t?*S» iita&dard Guogo*
Baits and pulloys should bo guardod as is outlinod in
Sootion 18, or should bo oomplotaXy onolosod* It nay not b«
•ssontial to guard flat bolts, whioh aro ono inoh or latt
in width or round bolts whioh ara i inoh or latt in diaiawtar
and whioh aro not dri-ving boltt, oxoapt in induttriot in
whioh woman aro raployod and whoro tuoh baltt ara so looatad
that hair or olothing is likaly to ooma in oontaot with thstt*
Iftiaole, shafting, spindles and other revolving or reoip*
rotating parts should be guarded as is outlinod In Sootion
IS hereof or should be oaaplately snolosed* If a guard or
tsiolosara is within four inohes of tho moving parts, soy
openings through tho guard vAsioh sire more than ^ in^ in
width should bo oonpletely oovered or should be proteoted
substantial material suoh as wire netting with ^ inoh or
tiailar mesh made of wire at least as heavy as So* 20
0*S« standard Gusga*
£«t torewt, bolts, keys, oil oups and tiailar rsvolving
pro^ejtit^s, whioh are not enoloted by tha houting of tho
Kaohine, should be made f luth, proteoted witii oylindriaal
safety tleeves, or oonpletely enoloted*
Guards for raaohine parts should be substantial, ado^uatoly
supported and teeurely fastened* 3hey msy wall be mado in
Moordanoe with tha general reooDoendations for tho eon*
ttruotion of guards whioh aro inoluded in Seotian 18*
20* Woodworking Isaahinaa
this seotion r^jlatet otpooially to tho point-of^poratios
hatards presented by sertaia naahlnas ooieBnoaly used in
woodworking* fio attsnpt hat bean aade to inolude all tuok
Baohines sod It iBust therofore be reoognisod that thero
are woodworkinR mohines, not speoifioally nmntioned in
this eeotion, whioh should be equipped with adequate point
of operation guards so that the hasards will be roduaed to
a Binimua*
It should also to raoognisod that this seotion oonsidort
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mly poiRt»of"*op«rfttioii haMU'4fl» in addition to mtm spttvd**
ftad that th»r« »r« eodtloe* of thlt Huidbo^ vhiob portals
to T&rloua otbor haMrd* oomn^aly osoowtorod la woodworklag
•atabllitooata*
so«l SSSSSS.
^Iroui[or ocEHB should not bo oporatod at opoedt la os^oo of
thooo liatod in tht» followiug tabXo« For orxiinary •a»t» tho
apoada given in Coliam A should not bo axooodod* If hl(^*
apaad aaara aro uaed« apotida not to osraood thoao glvan Itt
Column B may bo ponilttod If tho aa« stanuCaoturor ao roo*
ooBionda Sa»ra for oporatlon at high apooda ahouXd bo uador*
atood to InoXudo only thoao siado of aXXoy atooX hairing an
oXaatio limit not Xoaa than X&O^OOO pouaUa par a^imro Inoh
and apooially tanaionad to run aaMothXy at tba apoooa am»
ployed*
'mis »)«4
Diaaator of Bm
'^Ihoh
lO^inoh
X2«*lnoh
X4*liioh
l6-*lnoH
18*Inch
30-lnoh
E<£**laoh
24-inoht
S6*inoh
26*lBoh
SO»laoh
3ii*inob
94-*inoh
S6«'inoh
40*»ineh
44*laoh
48«»lnoh
&4«inoh
KoTolutiona por tticttto ~
"a' ' " B
Sbmo for Saara for
eporation at oporatloa at
ordinary hi^
apooda apooda
16.0S0 ^«?.U.16.8S0 F*F»ICf
TTSSF
&»7d0
4»600
4^110
S«600
£,400
£,££0
8,060
l,»dO
1*600
1,690
1,600
1,440
1,5X0
1,600
1,070
xm"
7,600
6,000
6,U0
4,600
4,000
6,600
6,860
6,000
S,760
6,670
6,400
6,660
6,100
6,000
1,K>0
1,640
1,600
1,630
60^inoh 660 1,800
Ko band^aaw wHm^ alsouXd rua at a apood In oxooaa of that
whiab will allow a faotor of aafoty of tan in aXl parta of
tha whooX* Saoh whool and tha fr«so of oaoh cwohliM ahouXd
be isarked by Ita manufaaturor, in Xottora not loas than
ono*quartor of an inoh in height, atating tho aXlov*
abXo spood la rovolutiona por mintt^» 8and-a«r vhoeXa
m•hould b« «o MUuifMtured wad nottaii#4 tiiat they viXl ran
true at their mximm speeds without exeessive Tibratioa*
fof sstM
ao^Sl iMund ^6, iS«Z ftesave ead Bend Xnives
All x^rtlona of the blade should be enolosed or fnmrded
exeei>t the working side of the bleds below t^e guide rolls or
C^ftuge* The fiusrd for the portion of the blAdo bstween the
sliding guide and the upper SMMVheel gusTd should be self-
Adjusting* B«Lnd*sssr end bead-kaife vheals should be ooeii*
pleiely enoesed*
Foed rolls should be equipped with a guard ndiioh will pre~
irent ^e hazids of tiie operetor from eoniog in oontAot edth
the ia«riamiJ3g rolls at aziy point* The guard should be
eocstruoted of heavy ciaterial« preferably aietal, should be
Adjustable to the sice of the stoek belo^^ out aiad should b«
firsly seeured to the frsoe of the naohine*
SO48S Log Band Sun (Ssmill Type)
tOaBS Cireular Hip 3s»s (Ssnaal Feed}
Eaoh oiroulor rip sew should be guarded by a hood will
sever the siov at All tSsies to at least the ilepth of the
teethf ^ hood should adjust Itsulf autonatloally to th«
teiolCMSS of^ and should rsnaln in oontaat with^ the sskteo
rial being eut* The hood should be ee eonstrueted ae t«
protest tti» operator frsn flying spliiQibers uid brokAB star
teeth*
hBah sav should be equipped vlth a sproadeTt •plitter or
riTing knife* It should also be equipped with a iian*klelc»
baok deirioe whioh vill prevent oaterl^ being thrown baok
on the operAtor*
BO*M Cirtmlor Cross Cut Sew And Qiroular Knives (Manual yoed)
Eaoh oirouldir oross out saw or oiroul&r ioaife should be
guarded by a hood whioh will oover the saw or ksife at all
tiaes to at least the depth of the teete or euttlag edge*
The hood should adjust itself autocMtioally to the thiokuesi
ef^ and should renain In ooataot wlth« the isAteriaX being
out* She hood should also be so sonstruoted as to protest
^e operAtor fron flying splinters and broken ssw teeth*
S0*£5 Cireular fiip Ssws and Cross Cut Saws (3Alf Fted)
80«20 Circular Besm*
S0*fi7 Swittg Cut-off Ssops
Eaoh swing Qut*ofi sssi should be proirided with a setAl hsoA^
so surranged thAt the pert of the sew above the table is
oovered to at least the root of the teel^* this hoed should
be eonstrueted in suoh a naaner and of suoh laaterlal that it
will Afford the operAtor a vlsw of ^e cutting edge of the
saw At all tiaes* 7he hood ihould adjust iteelf AUtonatleally
to the ^lokness of« and reuain in oontaet with, the BAterial
being out* It ^ould be so oonstruoted as to proteot the
operator fron flying splinters And broken sow teelii*
SAsh swing cut-off sior should be provided with an effeotive
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device which will return the mw autocuitloally to the baek
of the table when ^e 0«w !• releeeod &t esy polat la ito
travel* &Mh e device ihould not depend for it« proper
fimotioning upon cny rope« or aprlnc* If the device Iccludec
a eounterwei^htf provision uhould be &ede to prevent Ite
fftlllnf;a For inetenoe« it should be bolted to the bar by
aeana of a bolt peselng throuj^ both bcur end eounterveicht^
or a bolt ahould be put throu^ tho e»tr«ae end of the bar*,
Zf ^e ooiiaterweif:ht doet not enolreXe the bar^ a «afetx
ehaln should be attached to lt«
Llait ehaina or other equally effeotive devlees ehonld be
provided to prevent the saw froM swinglaj; too far In eltiier
direction*
A latoh isiay be provided to oatch and return the star at the
rear of the table*
Iftiere oonditlooa arc such that there Is a possibility of
oontaot wi^ the saw fr«si beneatii or behind tho saw table,
the exhaust hood^ or the f;uard if no exhaust hood is in*
•tailed should be so arrani^ed and ffiaintained at to guard
effectively that |>ortion of the saw which Is b<*r<!mth or be*
hind the saor table*
20«£d Oane frijn Saw and Cen;; Clasher (Sawdll t^pe)
iieO«S9 Jvmp ^iw or &ed trlnsier {fitasinill Type)
for msoellaneoas Weodworklnc HaohineM
80t91 Boring and Mortising; Machines ———
Safety bit chuoks, with no projecting set sevwwe^ should be
used* ^Ivers&l Joints on the spindles of boring laaehinee
should be enclosed*
An Inverted iron stirrup should be fastened the fleer over
the operatinj; treadle, leaving only sufficient rotti for the
operator's foot between treadle and stirrup*
If there is a counterweight, provlsi<ai should be aiade to
prevent its falling* for instanee. It should be bolted to
the bar by aaans of a bolt pasting throvigh both bar aitd
eounterweight, or a bolt should be put thirough the extreoie
end of tiia bar* If the couBterweight does not encircle tho
bar* a safety chain should be attached to it*
20*82 Jointers
Rand-fed planers or Jointers vith horltont&l heads should be
eciui|?ped with oyllndrloal cutting heads* The throat of aity
such head should not exceed 7/l6 inoh In deptix er fi/s Inah
in width* It le reoonrtended that cylinders be used In which
the throat does not exceed S/S inch In depth or ^ Inch la
width.
Haeh hand-fed Jointer with a horltontal eutting head shouU
be equipped with an autonatlc adjustable guard v^loh will
eover the sestioo of head next to the operator and with a
guard which will cover the section of the head back of the
Saeh Jointer with a vertical head sl^uld be equipped with a
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guardf whiah nsy hm u •xhsuct beed, so wrrwigvd u to
«oBipl«toXy cnolo«e th* rflvolving h«Ml, mxompt ior ft ilet
of auoh wid-^ HI may b« naoecaftry utd eonvaalact for tho
applloation of the material to be Jointed*
Eaoh etave or heading Jointer ibould be e<iuipped with as
adjuatable or autcnatie i^uard whloh ooverf all of the head
•xoept that portion where the atook la applied* Foot-power
maohinea for Jointing atarea ahould be equipped with guards
whioh prevent the operator's finder* fros ooaing in oontftot
with the knlTea*
EOaSS ZAthea
Autonatlo lathes of the rotating knife type, suoh aa shoa
laat and spoke latheSp should be equipped with laetftl hooda
or eovera ooapletely aoolosing the outter blades while tha
atook la being worked*
If suoh guarda are laade of aheet natal, the thlokaeaa of
that natal ahould be not lesa than I/I6 Inoh* If the guards
are Aade of o&at iron, tiie thlokneas of that aatarial ahould
be not less than 3/l6 Ineh* in exhaust hood oMiy aot as part
of or all of the r^ird but. If it la ao used, it ahould be
of aetal and the thiakaeas of the setal should be not leaa
than la raofiaisended in tbla para^aph*
SO«H Planing^ Molding, ^tioklng ana ^atohlne Kaohlnes
All outtine heads and saws on planing, stolding, stioklng and
aatohing cmehines should be oovered by netal guarda« li' su>h
guards are oade of shoet natal, tho thlokness of that metal
should be not loss than l/l0 inoh* If tha guards are nada
of oaat Iron, the thlokness of that icaterial should be not
less than 9/16 inoh* An ea^aust hood iMy aot as part of or
all of the guard but. If it ia so used. It should be of Bet«l
and the thlokness of the setal ahould be not leas than it
reeoaneaded la this paragrafii*
Feed rolls should proferably be oompletely enoloaed,
lag only t^t portion whloh be neoessary to adsdt the
stook. Biey may be guarded by a atrip or bar fMt«Bed to
the fraca oarrylng the rolls and so arranged as to reoiAl# la
adJustBsnt for any thioknsss of stook* If the top roll Is
oorrugatad, the guard should be oxtended orsr the top of ttit
roll*
Planers should be equipped with seational faad rolla. A
aeotional flavor devioe should be used In oonneotlOT with
solid feed rolls ia ordar to prerent kiok«-baaks*
Sanding Uaohlnas
Baeh drm sanding maehine ahould be aqulpped with a guard,
whiah may be an exhaust hood, ao arranged as to enolose tb«
revolTing drum with the exoeption of suoh portion of the
drum above the table aa nay be nooeaaary and eonvaniwjt for
the applleauon of the material to be finished* a© feed
rolls of a druDx«feed aanding i:taohiiie ahould b# proteoted
a guard whioh will prevent the hands of the operator froB
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•QMlng la oKit&ot with the ic*rtiimlng rollc at any poiat*
THam guard ahould ba aada of i'leaT/ natarlal* preferably
toetal, should be adjustable to the else of stook being
finished and should be f Ixmly teeured to the frwne of th*
naehine*
IK)«3I6 Shapere
Eaah euttlng head oa a shaper« hasd«*fed panel rai«er« or
other siAilar siaohlse not autoauitieally fed^ should be ea*
olased by an adjustable guard oage or hood whioh vlll pre*
wxt the operator from eoning in eontaet with the outting
head* Za no oase should a warning derioe of leather er
other material attaohed to the spindle be aooeptable la
lieu of a guard*
Oyliadrioal heads should be used wherever the nature of the
work will per»it* The disBeter of olroular shaper guards
should be not less than the greatest diai&eter of the outter•
All double spii»ile shapers chould be equipped with a spindle
starting and stopping dOYise for eaoh spindle*
20*97 Teaoains irikehines
£0«S6 Universal ivoodworking ifaohine
Idaoh point of operation should be guarded as Is reeon^
mended for ludiTidual ioaehiaes of the type ia %uestloa«
^od Heel ^nlng kaohine
SI* Guards for Sietal v;oi4cing &^hlnea
this seotiMi relates espeeially to the polnt«»of*operatleR
hazards presented by certain icaehines eoaEacnly used in sietal
working* llo attenpt has been uiade to laolude all suoh
saohines and it siust therefore be reoogaised that there are
ttetal working &aohini9«« not speeifioally ^Mitioned In this
eeotioB, whleh should be e^ipped with adequate point of
operation guards so that the hasards will be reduoed to a
BiniffiUB*
It should also be reeogalsed that this seetlon oonsidersa
la the fiUiin» only point«of*operation hasards and that there
Sire seetions of this Handbook whioh pertain to various other
hatards oonsaonly enoousitered In Aetal norking establistenents*
21*1 ^rasive feheels
The tern "abrasive wheels^" as herein used, refers to powers
driven wheels oonsistlng of abrasive partioles held together
by artlflolal er natural nlaeral or orgaaio bonds* Qae
term is uot intended to iaelude metal, wooden, oloth, or
paper lAeels or dlses having a layer or layers of abraotv*
oa the surfaee*
With the eacoeptlon of wheels used for internal grinding sad
ef wheels three inehes or less In diameter running at perl*
phersl speede not exeeeding 5000 feet per minute, every
abrasive wheel should be equipped with one of the following
devloee t
(a) A ]^oteetioa hood, laeaning aa enolosure for the wheel
o^sisting of a peripheral end two side members* Its
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fuBotitw Is to offootlToly rotaio the pl»eo« of tto
iih««l should it brosk is epsratlon*
(b) Froteotion flftngeSt rianigss or safety eollars
us«d with abrftsivo whaols of spaolal shape, so e«istruet»d
that la addition to idie usual fmaetlon of olsapin^ the
wheel to tha spindle they will also serve to ef^eetlvely
retain the pieoes of the wheel should it break in operatiea*
(e) Proteotion bands« meaning ocmtiauous bends plaeed arotmd
oup, eyllndor or seotlonal ring wheels to effeetively retaia
the pieoes of the wheel should one break in operation*
(d) A proteotloQ ehuok, meaning a ohuek used for moiaitl&g
eup, oyllader or seotlonal ring wheels^ so eonstruoted thtit
in addition to supportinf^ and drlrlng the wheel it will
also serve to effeotlvely retain the pieees of the wheel
should one break in operation*
It should be noted that nany outting aaehlnes using solid
abraslTe outtln;; wheels should be equi{^Mrd with auxiliary
eaolosures so arranged that they surround the working parts
of tim KaohlMs whan the latter are in operation* Suoh
auxiliary enoleeur«)e should be in addition to the proteotloa
hoods molosln;; the wheals*
21«1X Froteotios Hoods
A protootlon ho»d should always be used with an stbr«siT«
ic^eel whieh is not equipped with protootlon flangee, band*
or ohuok*
iBaoh hood should be eo mounted as to naiataln pre]^r align-*
moot with its wheel* the strength of the hood supports an4
fastonlnf;s should oxoeed tho strength of tho hood*
Xn general, the hood should enelose the spindle end, nut,
and flange projeotlons* Howerer, proteotion hoods oa oy
lindrloal grinding xaaohines. In all eporatione where the
work proTides a suitablo measure of proteotion to the
operator, may be so oonstruoted that the spindle end, nut
and fiancee are exposed* v^hero the nature of the work Is
auoh as to sctlrely oovor tho side of the wheel, the side
eovers ef the guard nay be ocitted*
Boods should be so eonstruoted that It is not neeessary,
when ohangin^ wheels, to detaoh the peri|^eral proteotlag
laer^r fron tha side nesaber whleh Is oonneoted to the
maohlne*
Boods on siaohines used for dry grinding and for o^er dus^
produoing operations should be properly eonseoted to ea
adequate exhaust systeta*
H-oteotioa hoods should be nade of the materials reeen*
loended In Table 21»A, whieh proridec for Tarioae wheel
epeede, wheel thioknesees and wh««l diaawters* nie thi^E-*
nees of peripheral hood QsoiLbors or of side members should
be not less than is speoiflod in that table*
For whevls running up to 7000 peripheral feet per sninote,
hoods suiy be siacie ^ any i»aterlal listed in Table 2il*A*
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3lh« thioknate of tho hood n«nbor« should bo not Iocs than
that spoolfiod tor tho natorial uaod*
Cast atoal hooda or hoods fabrloatod fren struotural •to«l»
trrought iron, or ttool oaitlngs should bo usod with whoolo
ruzmlng botwoon 7^000 and 10^000 perlphoral foot per alcato*
^cooptlons Kay bo tnado in tho oaso of outting ivhools* for
suoh whools of disiaotors not groator than 16 inoh»s» east
hoods aado aooordiztg to Table 21-A nay bo usod for spoodo
Up to 16,000 p»f •p«K» For outtlng whaols of dlacietors
creator than 16 l&ohas, fabrlsatod hoods aado In aooordaao*
with tho last lino of Table 21*A should bo used*
T&oel Exposures
the maxlsiua angular exposure of tho grinding wheel perl-
pbory and sides for hoods used on aaohlnos known as benoh
and floor stands should not exoood 90 degrees or Q&e*-fourth
of the periphery* This exposure should begin at a point
not more than 65 degrees above the horlsontal plane of tho
idiool spindle* See ?lg«
n L.
Fig* 36 Fig. 37
Ifherever the na'oure of the wot^ re<iulros oostaot with th«
wheel below the horisontal plane of tho spindlo, tho KKposure
should not exoood 125 degrees* This e^^sure should begin
at a point not core than degrees above and extend to a
point not moro than 60 degrees below, the horieontal plane
of the wheel spindle* ^ee Fig* 57*
Ttie Bsxiaun angular exposure of the grinding wheel porlpheiy
and sides for hoods used on oyllndrioal grinding aaohines
iMsould not exoood 160 degrees* This ei^sure should b»BJ«
«t a point not isoro than 6a degrees above ^e horisontaX
plane of the wheel spindle* See Fig* 98«
O^'aTS
Fig* 38 Fig, 39
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21.11 f lange• ..n4 Proteot~on rlant••· . . 
All abre.1iT~ wheele 1hould be aotmted betne11 tlange1, u-
oept thoae wbcol• wh1oh a:r• oounted iii o.buoka. ocente<t to 
metal b&ok or otbaniee eeourely o.Dd e.cl•<$~atel.y J.nOUDte<l on 
1pindle1. In general, tlang•• aia.y be ot the etrat&ht tyre 
or ot the tapered tfli1t• So-oalled 1uai&ht t l an;sea, 
ada.ptor tl.Nlee• and aleove flllllt•• , tor uaewitb ttrt.tgbt-
•ided wheeh , are i~ot proteot1on f l ang•• an4 •houl4 be uee4 
c~ly 1n oonneot1on with proteotlon hood•• 
Prot.,tioii t lang•• 1houl d be 1.lt•d •1th w.beele 1fb1oh •ro not 
eqQS.pped with hooda, b~cl• or ohuoke. the tapered tne 
1houl4 be uted whttr•'t'er po11i bl•• 
21.1• Froteotio~ Bend•• 
bot.ation baad• ehould be 'l.lted With ca.up• oylilldel"; an4 eeo• 
t1onal rtne wh•ol• wh1oh are not pit0t•ote4 by hood• or tn~ 
c loaecl 1n protection ohtiol:a ,, the bazl4• ehould be made ot 
wrought 1~, ateel plate or tbe1r equi•alent. eboul d' be 
oontlnuo~s nud e~ult b8 bm'lt to 90Q£orm aloaely to th• 
p.riphery ot the whe•l• Th• .tm4a 1houl .! b& ,o ri••t.cli 
boltecl er •~ld•d together •• tf> leave th• 1tl•1de ot tbe ~ 
tr•• frca projeot1o=•· 
Th• thiokllee, or tho band 1hot1ld b• not le•e than l/lSth iPeh 
tor wbeola undeT etgbt inoboa 1D d1ameter # n~ l••• than 
l/8tb 1.noh tor thoff 6 t:s 2' inohee ill dia!ne~~ u4 not l••• 
than t th inoh f or t ho•• 26 to ~o 1nohe• 1ll c\1aw1t••• 
'the 'kn4• ebould be ot 1uoh width that not .moire than on.-
qwa.J't•r ol the orlginal ~•lght ot a whffl protrude• be)'Olld 
thfr prot..otion provided. For trbeel• l e•a than two 1noh•• 
~htok. the lllllX'inDm diatanoe whlob the •heel •a.y protr\lde 
1hould not be u•ater th&n the tbJ.Ql::nttta of t h• 1'11.r:\. It the 
thiokn••e of th• l'1m ia mo lnohee 01' miore. th. whnl lhO\ll 
not pPotrude i:or4' i>!'Wi two 1nohee., 
21. 16 frotootion Ohu~ki 
ere . the ohuok whloh hol41 tru. wh••l 1• the o.nq pi'o1;eo't1.oa 
provided• lt ebould b• 10 oon1truot.O. tha'b the j•• E.11 at 
al]. times prot.e t the wheel up to the point be•tll r~ 
~d-4 fOt- protntion band•• 
a1.2 Bam:ner• 
I drop or . nip h~ •hould be •quipped with a tw89p motto11 
do'Yh• vh1oh 1'111 provont the op•rator • • band tr• being 
'botweon the punob fi!24 tho &UY11 wbil• the plung•ti 1•· 1n 
aot1on, oz it aho~.ld be ,qu1pped wtth c;.a:ut otbeJ' dnio• 
wh1oh l'Tlll e.9 etfeoti~ely p)"oduoe that z.eault. soan. of the 
r•oOJDmelldatioiat mt.de ln Item 21.a beTeQf ( Pr•11oa) are alto 
app11oable to ~r•• 
e1.s Fl'••••• 
1S3
tlw »whln«« inolud«d in group B»®y b» divided Into two
S«n9r»X elA«a«B-«ona eoaslittizis of power prosasa and tho
othor ooualtttlag of foot or tumd prttsa«<«
Tha "power proas" oleaa luoXudea pover^drlToa Dftohl&ea fitted
with plungera ajod diea and asod for oold blankingf trimlBSir
drawing, punohinf,, ataaping, fenaing or aaaaiilbling aftterial#
7h« redossa^ncutiona heroin a^ada for thia oXaaa sioy Apply to
haamera ao uaed aa wall aa tQ preaae«« but are not intended
to apply pricarily to spri^g-^etu&tod hotvaera, hot natal
preaaea ^r hot u.«tal hasmstrim
the "foot or ^reaa" olass iuuludea aiifillar CLaohlnea whtoh
are not pever-driven, but are aetuated only by foot or hand#
She reooBsaesdaticna herein aade for thia alaaa aay alee
apply to drop haaciera whloh are epeluted ^ a rope er belt
paaaing over a pover**driven ahaft or pulley and in whloh the
Kanvutl efx'ort of the operator in lifting the hanaer er veight
la auppleaented by the poorer of the ahaft or pulley*
for a preaa of ai^ ^pa# the die setter ahould look the
atartin^ devloe or otherwise a^ake the preaa inoperative
before setting up or ronovlng dies*
l^hen a die setter haa aet up or adjusted a press, and beforo
the preaa la turned over to ita operator, the die aettey
should replaoe la proper adjuataent all guarda whloh he
renoved or put out of proper adjuataent in the eourse of
hie work on that preaa*
21*11 ^wr rtresses
ioiero are ninwroue waya In whioh the haaarda of power presa
operation be reduoed. Soete of those w&ya are oonsidered
to be more effeotive than others* Sie following reooiaaenda"*
tions have therefore been divided into three groups, those
oonsidered jsoat desirable being In the first group, those
ooneidered relatively less effeotive being in the seoond
group, and ao on*
Moy power press not o(|uip£^ with a fully autoaatio feed
ithould be equipped with a non*rep«at devioe ueaning ea ar*
rangficient whloh disoonnaota the treadle or lever (if hand*
operated) front the elutoh tteohanlSB after eaeh atroke, er
a devloe that will, within Ite uvin aotion, autoaiatloally
look the elutoh oeohanisn into plaee ao that the preea esa»
not make a second stroke until the treadle or hand lever la
a^ln pressed to Its loveat poAition, unless the arrange*
AHittt is aueh that the guard rewatna la its proteetivo
poaltloD during the aeoond atroke of the preaa*
klsSll Ciroup 1* Qiitt of tho following devioes or arrangeaeata
should be in efi'eot on eaoh preaa i
(a) ^era ahould be a full^ autonuitio feed of aueh a ahar«
aoter that the s^rvioea of an operator are required only
at intervals and then only to restook Uia feeding devioe
er oagaslne*
•^ITB
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(fa) Tharo thould ft ^^uardttd aoBl^autasiatlo or nAoh&Bioal
foodf moaning ft diftl foed« illdo feed, pu»h feed, rotatliig
Jfeod or oth«r ftlmllftr devioe aetuftted ^ or ettaehed to
tha mfiohlne, by measa of vhiab stoek !• fed under the
plunger without it being neoeatftry for the operator to
pXaoe it there, asd whloh IsoXudeH a guard, enoXovure or
barrier In frost of the pXuager*
(e) presa thouXd be so oonstrueted that the dietanee
traveled Xxy the pXuager It not itsore thfltti 8/8 ixiob*
(d) For head feed, there BhouXd be a ^jeed ^^uerd or en*
elofture entirely surrounding the ]>lunger and so srroaged
th&t a flnf:er eaimot go under or cnrer It and be Injured
by the pltm^^t
SX*AIt C^reup Ojje of the following devlees or arrangSMSBt*
should be la effeot on eooh pressi
(a) there should be a smi*autoaatle or i&eohanloal feedg
meaning a dial feed, sXide feed, push feed, rotating feed
or other sSjnll&r derloe aotuated by or attaohad to the
raohlce, by mciaas of whioh stook is fed under the plunger
without it beln^ neoessary for the operator to plaoe it
there,
(b) There should be a ^ate fuard, neanisg a guard or gate
oiwreted by the trip2>infr derloe of the press, whioh
interposes a barrier Sn front of the plunder before tiie
latter deseends, and whioh will not peroit the press to
operate until the hand of the operator has been renored
to a safe dlstanoe frfln the pl\mf;er*
(o) niere should be a sweep guard, loeaniag a deTioe^ ne*
ohaaloally operated by the press, whioh pushes the epera«
tor's hands out of the way of the plunger as the latter
deseends^
(d) There should be e twe^and devioe, Vieenlng M or-*
ran^esont whereby hands, instead of feet, ore used to
trip the press and whereby the tripping of the press re«"
quires the siaultaneoue aotlon of the operator's two
hands at points outside of the sone of danger^
(e) There should be an ftn)»operated guard, laeaning a
deviee aotuated by the operator's am In feeding the press
and so arranged as to prevent tho operation of the oluteh
cteehanisn while the hand is plaoin^ or rsnoving stoolc*
(f) There should be a filled guatrd or enolosure aoross the
front and alon/;; both sides of t^e plun^ter, so arranged
^at a finder oannot ^o under or over it and be Inured
by the plunder vhiXe stook Is being fodf
(g) There should be a neohonloal derloe with attaohaente
to ^e operator's wrists whi(^ will net permit operator'*
hands to be In the danger sone whlXe ra» Is in lower
peeitioa*
^l^SXS Croup One of the felleeing derlees or arrangesteats
ohottld be In effeet ea eaofa presei
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(ft) Sb«r« ahouXd b* m fixed guerd or enoXosure eoroee tbe
front of the pXun|;er, so arrenced that a finper oamot go
under or over it and be injured while stoole it being fed*
(b) th«r9 should be a oiie*hand derioe, sieanlng am arrange-
tsent whereby the tripping meokaaisn of the press is
oantrolled by one of the o{«rator*« hands anting at arint outside the sone of danger^
Xhera should be yaouum piok-ups or other effeotivs
band tools Cor plaoini; stook under the plunger sueh that
the operator need not bring his hand* vithln three Ineheg
of the plunger while feeding the press*
tl*SB Foot or Hand Presses
There are similarly nunorous ways in whloh the hasards of
operating presses of this olass stay be reduoed and« as is
the ease with power presses« soae of those ways are eon*
sidered to be more efreotive than others* The following
reoosBoendations have therefore been divided into two groupS|
those oonsldered i&OBt desirable being In the first group
and those oonsidered relatively less effeotive being In the
seoond group*
21*521 Group 1* One of the following devioes or arrangeiBents
should be in offeet on eaoh preset
(a) An autoei&tle feed as defined In T^agraph Sl«311 (a)
hereof*
(b) A li&ited plunger travel as defined in Paragraih
ei*511 (o) hereoft
(e) A gate guard as defined In Piurakgraph £l^lt (b)
hereof*
(d) A sweep guard as defined in Faragrftiii SXaSU (e)
hereof*
(e) A two hand devloe as defined In FaragrajAi SlfSlS (d)
hereof*
(f) A fixed guard as defined in paragraph 21*S1S (f)
hereof^
81«Si^ Group 2* (^e of the following devioes or arran^sSKents
should be in effeot on eaoh press i
(a) A fixed guard m defined in Paragraph £1*31& (a)
hereof*
(b) Hand tools as defined in Taragrapb 21*513 (o) hereof^
(o) Ihera should be autecftatio ejeoticm of stook Iqt aaans
of a devioe for r«aoving stook, suoh as an autosiatle
plokofr, air blast or siailar devioe i&lah does not
neoessitate the operator plaoing his hands undeme&ldi th«
plunger in rsooving stoek^
Sl«4 Punohes
A plate or sheet netal puaA should be equipped with a
devioe whioh will prevent fingers trm eoMtlag between tte
punoh and the die*
Bolls
me Inrunnlng side of tlie rolls suoh as are used for oorm*
IM
eatlag, auboafting. printing or graining loatal
ahould ba protaetad hy a guard «o arranged that luatarlal
•ao be fed to the rollt without peraittlng the fingers of
the ei^'Srator to be oaught between the rolls or between the
tittard and the rolls*
21*6 fiawa
^Iroular sews having weU^deflned teeth, end eipeeially
high-speed ssors of that type, should be equipped with hoed*
whieh, in eash ease, will eover the saw at all tines to at
least the depth of the teeth* It nay sot be essential to
thus guard lew-*spood a«cws« saws usod on hot work* or firio^
tion saws*
21«7 0heara
lor shears driven by isoohanioal power or by foot or haaA
power^ a guard or dovioe should be in use whloh will prevent
the hands of the operator frcn entering the sono travelled
by the knives of the shears while the knives are in aotlen*
This mmy bo a fixed barriert a gate or a sweep motion do*
vieo or it may eonsist of a non^repeat doviee plus a starting
dovlee requiring the slsultsaeous use of the operator's two
hands at points outside of the sone of danger*
21«8 Mlsoellaneous Maehineo
21*81 letlliujr. Maohiaos
She outters on every Killing Rsaohine should be shielded by
a guard whloh provides a positive proteotlon for the oper*
ator*s hands*
Sl«92 Planers
Ibe planer bed should be equipped with oovers whleh will
prevent injury by shear between the oarriage and the planer
bod* The oloaranoo at oaoh end of the pl&nor should bo at
le&st throe feet when the oarriage is at tho end otf its
travel*
21*88 Strandljsg Maehinos
21*84 Ttodilers
21*88 ISlre Urawlug ^'faohlnea
21*68 Sxtraotora
22* Guards for Paper and Prlntlj^g Maoblneo
Ihls seotlofi relates espeelally to the polnt^f»operatioa
hasards tMrosented ly eertain ;&aahines eoEnionly used ia
the GAnufaoture of paper and paper produots and ia print*
ing on paper* Ho ottesipt has been made to inolude all
ouoh maohlnes and it iRuat thsrefore be reoognised that
there are paper and printing maohlnes* not spoolfloally
siostioned la this seotlon, whloh sould be equipped wiii
adequate guards vo that the hasards due to their peinta
of operation will bo reduood to a minlsum*
It should also be reeognixed that this seotion oonoidoro
only point»of-operatlon hasards and that there are other
seotlens of this Handbook whleh portals to various otho#
hasards ooswoBly onoouaterod ia paper and priatlng
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HUl aoUe
££•11 Cftleader «n4 Similar Rolli
£0Oh oalender thouXd b« •qnlppod with a guard or faodiag
d«Tio« ao arranead that uatarial oaD ba fed without per*
Kitting the fioirere of the operator to be oaught by the
rolls* The devioe should be so arranged that the operator
oaa immediately stop the rolls« at the feed poiat, by neana
of a lever^ rod or treadle, or the rolls should be equipped
with an automatio devioe wtiioh will stop thsB when the
fi»f,ers approaeh the intake points#
The so»eall«d "Doctor Peed" oan be used on oalesder staoks*
It la a derioe employed to keep the rolls elean and to
assist in feeding the loaterial Into the iorunninp' side of
each pair of rolls on ^e stack* It f^nerally oonsists of
a eurred steol plate for eaoh pair of rolls, extending their
whole l«i^h, with its eonosTe side toward the rolls and
Its top ed{re held by spring or gravity pressure
surfaoe of the top roll of eaob pair just above the nip on
the outrunning side*
In operation, the amterial is fed irto the top or first pair
of rolls of the staok and, as it esuirges, it is guided by
the eurved "Dootor Peed" plate into the next pair of In*
running rolls and so on dona the staok*
Gorniftatini? and Similar EfioUt
S2«15 Drm binders
Cntters ayt Oreasera
SS»2I EMh gulliotine paper eutter drivea hy neehaaloal power
should be equipped with a guard or devioe which will pre*
vsQt tiie hands of the operator freu entering the son#
travelled by the knife while the knife Is in aotlOB* Xhli
Mty be a fixed barrier, a gate or a sweep notion de^oe
or It aay oonslst of a non-repeat devioe plus a starting
devioe requiring the siaultaaeous use of the operator's two
hands at points outside of the sone of danger*
Saoh guillotine eutter driven by hand or foot power should
be equipped with a rod or plate so arranged on the feeding
side that 1d)e hand feedif.g the paper oannot reaeh the
outtlnf; edfre while holding the paper In plaoe and while
feedinf: the paper*
£2*28 Rotary Cutters and Slitters
££•£3 Oomer Cutters (ivith or mthout Heohanioal Power)
Saoh maohlne should be equipped with an adjustable gwrd
whioh will wake it Impossible to plaoe a finger undwrnMth
the knife while ftseding stook* This guard should be ad«*
Justed to eocapensate for variations in the thlokneeg ef
stook to be eut^
£8f£4 Creasers
Baeh rotary ereaser or seerar thenld be •qalpped wl^ «
adjustable guard whleh will aake It impossible to plaoe a
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flngsr tmdorzMath the diss feeding at;ooie* ^.la
guard should bo ftdjuatod to ooapoeaato for Tariationo ia
tho thloimoca of etook to bo oroaaod*
Platen typo oroooera exid aoorora ahoald b« guarded aa ii
rooooBoiidad for job pXatoD prosaoa in Faragrafli 22#d
horeof*
Lino Forforatora ^^eohanioal or Foot Ppwoy)
On eaofa auoh tsA^hino* a dovioo should bo in uao vhioh will
piwont flnnera fron oonln^ botuwen tho puaoh and tho dio*
KndiRK k^aohlnoa
Ed{*6 Corner**steyera fclth or v?lthmrt Kochanioal yowror)
ii8«6 ypfc TTa'^ ro ^oaaoa Qfilttit or lliitho'ut yoeliapioal I'o^r)
Uto of the follovtee doviooa or arrargaewnta ahouid bo in
•ffoot on oaeh proaat
(a) tlwro ahould be an autonatio food which siakoe it un*
tioooaoary for tito operator's hands to bo plaeod bot«roim iko
platen and the bod*
^b) There ahould be an autoaiatio atop vhioh will proreut
the plAton froffi eloslxig if tho hande are b^tBoen it and
tho bod*
(o) There ahould be a gnto guard or a aweep guard vhioh
will puah the oporator'a handa out of the way aa tho
proaa oloaea* Zf of the type whicdi llfta tho handa out
of the daz««r aono^ the gua^ ahould riso at least four
Inohea above the platen aa the p^oaa oloaea and ahould
doaoend by gravity or be draam by tpringa to •llaiaato
the danger of ahear botwaon tho guard and tho top of tbm
platen*
88 •• Guards for Leather ^orkiag Maohiroa
Si* Cuarda for Textile and lAimdry Kaohiaoo
S5« Ouarda for li!aohinee in tho Food Induatiy
Ouarda for ISubber Working and Similar Maohinoi
27• Band ?eola
Vho i^ateriala from which hand tools are made ahould be of
good quality and eeoh a:ould bo appropriate for the partio*
ular uae to vhioh it vill be put*
<taly toola made of Eon-aparking ei^terlala should be UMd
whore exploaive gaaea or flaxcnablo i;iateriala sire proaent*
Toola ahould be tampered, dreaaed and repaired only by per*
aona qualified to perfona auoh operationa*
Toole vhioh are not in uae ahould ba stored aafely mi raokg
or on ahelToa dealf^ed for than, or should ba plaoed in
tool bozea*
Toola should be inapeoted frequently by tool rooai attack
ante or other offioially deaignated oompeteat peraona^ aaA
ahould be Sjantedifttely romoved fro® tervlse If found to ba
defeotive* Cotonen defeats are, nwahroomwd heads and
eraoked or ohipped polnta of oold ehlaelsj aplintered haai^r
handlea* ohipped haaxner haada^ splintered axa» piok or
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il0dg« ftxsd looae headt of hftBoors wnd txo**
nioi should not bo used unloit thoy aro oqulpped with
mdoquoto bocdlos is good ooaditlon*
All outtlng tools should b« leopt sharp*
Kalvos sad shurponiag stools should bo oqulppod with diso
or similar guards whioh will provont tho haad I'roB sllppias
»Salast tho bl«do«
Iho suttiag odgos and sharp points of tools whioh aro bo*
ia£ oarriod should bo guardod }ty shoat^t or dovioos
ttfl'ordlng oQuivalont protootion*
Proper prooautioas should bo taken to provoat tools fr«a
falling off of soafl'olds* laddors or other elevations*
Tools should not bo loft lying* oven tssmporarlly* on stair*
vays or in passageways*
t8« JSiteust
In tho ^sMioo of data* socprostod in toms of bulo o&gl*
nooring speoifioatlons* the prlnaipal guldo to dosi^^ of
exhaust systems rsswins personal experlonoo* and design of
any indlTldual systsn should* therefore* be entrusted no
one other than an onginoor oxporienoed in ttds elass of wovlc*
She following paragraphs may, hmreror* be of aid in
ftttaoklng ojdiaust problsau*
28«1 Bshaust Hoods
88«U blspersion of Atoospherlo Impurities
Dlstinotioti should bo drawn betooen tho production of dusts^
fuaesf isdsts* vapors and gasos and thoir dispersion into
the atmosphore* Suoh substanoes aro often produoed without
oontaninatlon of the ateosptierei on the other hand* solid
dusts and ftnos are frequently dispersed from arou whom
they are not produoed*
*£h9 dispersion of oontaainating material into Idio atsiosphortt
roquiros energy* whioh is supplied in tho foiXowing wayoi
(a) Solid and I4.quid Burtloles
Xf t^ey aro largo enoogli and aro thrown off witii suffi*
oiont veloolty* they will bo disperood by the klnotlo
enorgy of thoir own aotioa* i«o»* by dynanlo {^rojootloii*
tho enrogy supplied In this way varies with tho slso and
speoiflo gravity uid tho initial veloolty of tho parti*
oles*
Hiorosoopie partiolos oonnot bo dispersed any distanoo
virtue of their own kinotie energy beoauso of their relct*
tirely great air rosiatanoo and email weight,
Itlorosoople partiolos aro dispersed priioariXy by the
AovoBient of tho air In whioh they aro suspended*
(b) Vftpors and Gasos
She maxinua veloolty of dlfrusion does not oxoood ono
f«P*m« and is therefore an unimportant dispersing foroe*
Vapors and gases lighter or heavler-thanoalr rise wr fall
froa their souroo but the veloolty of osoapo Is not high
unless there is « oossidorablo difioronoo la doaslty*
uo
HMvy gas®# ooll®ot in pool* or pookcts of high oon«
o«£itration unlvac portioulor attvntldn is p&ld to thit
quastioQ of ftlr •tagDatlm*
Vapors and gases asoaplng into lAia utnosphora at ap^
proxim&toXy tha ssx&e dtsnsity as the room air are dis«
porsed primarily by air moTsnant*
In erdor to prevent t^a dispersion of atKLoa^rie inpurl*
ties it is neoessary to destroy or otherwise oontrol the
enersy of dispersion—«whleh msanSf in sw)st eases, tha
eontroX of air motioa* The priaary purpose of the es^aoili
hoodf thoafefore, is to ooIXeot eontaiainatsd air r&ther
than to rsGwve the oontaninatiag KateriaX fr^i the air«
3!his oonoept Is important because it direots attenticn at
onee to the prlaary point of attaek;, namely, the sourM
of air Biotion*
£S«X£ Control of Air Motion
Xhe problem Is twa«foXdi First, eXisinate or reduoe th«
veloolty of air ourrents, wherever possi-ble, orouad hasard*
ous processes by eXiainatlng or otlienrise ooQtroXli&g
aouroos of air siotioni seooitd, air utotioa wuioh esoaot be
•Ximinated must be brought under ountroX, i*e*, aiade to
flow into the exhaust hood*
Souroes of air motion around litdustrlaX prooesses and oper*
ations may be olassified into four major groupst (a) IfotlM
or enorgy fundaarataX to the maohine or proeess ItseXf*
Examples I i*aa«^tion of a rotating vrheal, esoape of air froa
containers as they are filled, oonveotion ourrents and air
expansion over heated surfaoes sueh as molten i&etal, ete»t
vibration of sereens* (b) foroes inoidestaX to the operas
tion of the iaaohln« or proooss* FjcaEipXest air escaping
past worn pistons in ineunatio tooXs or fron badXy pXaoed
exhaust ports, vibration of ntaohlnery* (o) Crag of air ligr
Xarge partioXes dynsaioaXly projeeted from their seuroea*
BxsApXei the drag of the streau of sparks thrown off tan*
^^entioalXy from a grinding wheeX creates as air ourrent la
l^e sttiie direotiOB whioh, in turn, disperses fine dust*
(d) MisoelXaneous external forces* ExanpXet naturaX
foroeSf suoh as eonveotion currents, ootion doe to opsa
oonveyora and operation of nearby machinery*
Before the aotual design of an exhaust hood is oospleted it
is essential to detemine the nature, sagnitude and di-
reotioB of action of dis^rsing air currents and to eliminate
these insofar as possible by sisiple direot aieans, such aai
(a) Slight alteration in the design or operation of the
process* iiaiaaplesi ohanging looation of exhaust port as
ineunatic tools, prohibiting the use of an air blmst to
blow dust off casting in a foundry*
(b) KsoovaX of external sources of air motion or •hieXdlag
hasardeus process&s from thssu essmplei MoXose ntarby
belts, elevntorc, ete,i control natural convection currents*
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(«} ^ttvsntlnfr the naohln* or proeeau itself frosi or>^Atiag
tindesirebXe eir notion^ by the appXioation ot suitable
befi^les and housings* Sueh enolosures should be designed
to eerre <me o£ two purposes i (1) to utilise the motion
el* the i&aehlne to produoe air eurrests toward the eichauat
hood or (S) to prevent the derelopaeut of air Botioo by
the uaohlne* Exanpleai utilising the fan^aetion of a
grinding wheel for the oolleotion of its own dusti en**
elosing a reoiproeutlng tool as eloaely as possible to
reduee tiie pulsating air ourre^ts away froei ^e tool|
providing a suitable Tent for the safe esoape of air fr«s
alursj ba{rs« bins or other oontalners as tney are filled
with powdered material or Tolatile li<^uids«
(d) Causing large |;artielest whloh are dynaaleally pro*
3eoted along- a well«defined path, to travel direotly Into
an oichaust hood* 11' this is not posfiible^ proride baffloo
agiainst whloh the larire partieles will isplnge^ thus de*
etroyinf their atotion and with it the air drag whioh
eauses the disi^ersioo of stlBute partieles*
(e) Slininatisg tiie vibration of oaohlnery by seans of
suitable foundations^ proper maohine design, otof
It is Impossible to ellAinate all air icotlon by these dlreot
•leans alone but suoh measures are of great praotioal value*
3Cn general* uore ean be done in this way to reduoe the re*
quired sise end eapaeity of the exhaust syeteu «ad the eott
of operation than ean bo aeoonplished by the Eiost elaborato
kethod of hood design*
S6«1S Hood I«si^
Qbjeeti To eapturo tho oontseiinated air by nsans of air*
floor establlehed toward and within the hood and to dollvov
this into the esdiaust piping* Two basio faotors arei tho
air voloolties oreated in the sono of hood influonoo and
the total rate of airflow into the hood« Tho air veloolty
toward the hood sust be great enough to ooonteraot the out*
ward veloolty of oontaminated alri this eondltion should bo
obtained with the least possible total rate of airflow*
Ibe air velooity whieh aust be developed in the soue of
hood Influenoe is deten&ined by the foree of dispersion of
the ooDtax&inating material whleh arises prisarily in tho
air motion generated around the oaohine or proooss* lh«
magnitude and direotion of air lootlon depends upon many
faotors whleh are not subjest to ojcaet evaluation*
|3ata for hood design may be eolleoted In three waysi
(a) 6y fitdaaureuent of aotual air veloolties generated tqr
OJchaust hoods now operating with known high offioienoy*
(b) By direct exi^riaent with fUll-soale :aodel hoods*
lite proooss is isolated fros other soureos of oontanlaa**
tlon and the rate of airflow through the hood is varied
iiBtll satiafaetory oonditlons are obtained^ as deter*
mined ky ^uaBtitative analysis*
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(a) In ttw OAM of vl«ibX« duot* ftnd funoa it is po»iibl«
to d^tomlno Tioually tbo ToXoai^ neoeatary to turn th«
oGntaalnatod air at variouf poiata in tbo aone of produo*
tioUf into a uaall portable tooting hood by noting tha
diatanoo from t^o hood frt\en this oooura* Knowing ^la
flow oharaotoristioa of tha toatins hood and tha total
rata of airflow into it nsa oan quiolcly oaloulata tha
air Tolooity at point in quaation*
Hotat tha aztra axponao inTolvad in tha axparimental da*
tarain&tion of air •olooity raquiraB^nta will ganarally
|>ay for itsolf ^rou^ tha BK>ra affioiant axhauet ayatan
thua aaourad*
Statio auotion doaa not oonatituta a baslo apaoifioati^
for hood deaign and should ba abandoned in daei^» It is
of valua« howeirar^ as a si&ple indaz for routine oaaaure*
sent of operation*
Bxhauat Piping
2S«21 ^^urpoae
To eonneot exhaust hooda to a oentral aouraa of suatloa*
To inaure proper diatributios of flow frcn T&rious
hooda*
(a) To inaure adequate air veloeity for tha jneuaatia
transport of the aolleoted material te a aantral air*
oleanin£ plant and point of disoharga*
89«SS Transporting Valooity
Vapors and gaaea mix intliaately with the air sad nay b»
norad as air oay at any oonvaaient velooitya whioh la da*
terained by eooaooy of pipe sices and power oonaua^ioo*
Solid partielea require oertain Blniniaa air velooitiea
for pneui&atio transport whioh vary with the eiae« ahapa
and denai^ of the material* the required •elooity ia
higher for Tertioal lift than for horlaontel noreaient*
88*S8 A ahip trap inatalled in the exhaust pipe oloae to tha
hood seryes to reduoe the required tranaportiiig air velooity
^ by oauains "Wie retaoval of lar»to partiolea at this point
and alao oolle^ta foreiga bodiea dropped into the hood,
thua prevantine blooking of the exhauat pipe* Chip trapi
are ooesmooly deai^fted with a oroaa*acotional area eight
tines t^e pipe area* The presaure*loas ittposed by a ahip
trap should not exoead the reduotioa in preasure«*loaa in
the pipe line aade passible the lower trsaapopting aiip
trelooi^^
Votei Aa objaetiaa to the uae of ohip traps Ilea ia the
faot ttiat the oalleoted natarial is not brought to a singla
aantral point* (aslp trapa require frequent dunplngf
autonatia trapa whioh open when the exhauat fan is shut
down are not reooBBoaded*
Allowanoe for Future Expansion
So additiona should be made to sn existing exhauat ayetas
iriiioh throw l^e distribution of flow out of balanoe by
A
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•ore than £6 per oeot of the eatiaated reqalroacnte*
Sew ooiuMiotlcme ere beat oede to the main vchauat plpe^
M Bear as poaslble to the oleanlae^pXant or fiaa*
la oertalo oases« notably whao expanalon Is eoctanplated
Tery soon, it loay be deairable to design the piping aaA
fan tor the ultlmto systaa, only the needed part of
whioh is built, and to pretid* orifiess in the ends of
the blaalesd-Ktff pipe of suffUieat oapaoity to a&ait
snoueh air to staintaia ^e required •elooity of trnas*
portation*
Ihe most satlsfaotory way to provide additional exhaust
rentilatios is by osans of a nee independent systasu
^r*CleaninK Plyt
Purpose* Air^oteaninc is required for several reasoest
(1) to prevent the ereatlflo of a auisanoe or hasard la the
area around the outleti (8) to prevent the reoontanlaatioB
of plant air froa the outsldei (S) to permit reoiroulatloa
of air disoharged froa the exhaust systaa la the plant*
Air-*oleani:i£ requirfliaents vary with looal eonditions* 9ie
Best rigid requireaanta aust be aet whea the air is ooa*
pletely reoiroulated and the praatiee of returslng tha air
to the plant should not be paraltted exoept under the aost
favorable ooriditions* Utnimm air-oleaning requireaente
apply to the isolated plant from i^Uoh the esdnaust air eaa
be disoharged without danger of reoontaoinatiag the plant*
Ihe eoueentration of pollutiag material in tha disoharged
air should aot bs high enou^ to oreate a hasard la the
disoharge area#
S8«M Operating eharaoteristies of the air<»oleanlng equljawat
should be suoh as to give steady and oentiaueue operatlcn
during a praetioal working period# there should be no
serious ohange in effloleney with use*
Storage eapaaity for the eolleoted material should be suffi*>
eient to pemit oontinuous operation over a praetioal
period of tlae (at least owe-half working shift) without
shutting dowa for olaaaiag#
Means should bo provided for tha diaposal of the oolleoted
•atei^al without exposing the norkaea to a hasard*
laspeotion and repairs to all harmful dry dust disposal
apparatus should be aade only by workaao prevlded witli
approved respirators*
28*54 The siaplest zoeans of disposal of oontsaiaated air 1«
through a high staek* Pllutlon with oleaa air and dlspe«>»
sloa by favorable wind eurrenta are depended upon to reduo#
the oonoeatration to a safe level* £ven in fully laolated
loaatioaa the dlaeharge staek is of questionable value and
should be mployed only as a last resort*
The nature and ooneaatration of the eaoaplng ii;aterlal aad
looal aeteorologioal sonditions sueh aa dom**draft winds
and eddiea around bulldlr.ga oust be oarefully ouasidered
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«luo« these d«t#rBiJi« tb« pr&otioftbillty of this aathod ot
diapoMil*
Fivrtialaa XftTs* «aou|^ to MttX« out ftt oiw« Bust bt
BOTod befora UlaoheLrging tba air lata the atMlu
29*8B Prixaary !Xi«t Sapafitara
Gravitational aattling ohaabara^ oyolotsaa a&d inartlal
aaparatlQo aarra to ranova relatively large partlolea of
dust but oanriot be depeoded \tpoa to aapture Blaute par*
tlolea of hyglenle Intereat*
fViaa&ry dust aapcuration aarraa tvo pur|)oaoai
fo prevwst thd daTelepaMnt of a nulaanoe from aettllag
duet In the diaoharge area and to reduee the load of
duet on the filtera*
0aeful matarlala aro often aalva^sd in a prlaary ohaiaber*
IVep9rly dealgnad aloth duit-fliters^ vhen oot orerloadad^
are oapable of reduolas the duat ooaewatration la the fil
tered air to a level wdll wlthla the aafe llalta of duatl*
aeaa*
Xfflportaat faator* of deai^^a are tlia nature and Blue of Ht.9
ductf the duBt load per eublo foot of air and the mte of
airflow# The meat aanmoa filtering velocity la thr««
f«p«B« although there la wide variation in prMtiee*
Oaaec ^jid vapora are a^parated from air by ^^aloal abaorp*
tloa^ aoasde&aatloa^ WMhliig, ohomioal 0<iDa>lnatlcMa| the
proper tri»atneAt sauat be deternlaed la eaoh eaae*
88«il and setor oapaolty 1« iJ^termlned by the total rate of
airflow and overall realutaaoa of the aystfla#
'fotal rate of airfloir equal* the aua of the ratea for
ttie varloua ho(K3s plua 10% for leakage.
Total proa8ur9*loaa equala the aua of the loaaea due
te (1) atatlo auotioa at tise throat of the boodi (2)
Bost rsalatant bronoh plpe^ Inoludlng broda and entranee
lato raalci (S) nala M^^et plpef (4) air«oleaning plants
laoludiag afitranoe, paaaage through and diaoharge late
pipe acaltii (3} eshauat pipe frcK Qleaalac f^lAOt to fM
and oa diaoharse aide af faa*
M«4i Adequate provisiona must be nade for the eatraaoe of air
into the building to replaae that racMived by the ohauat
ay«tern, Xaleta should be so arranged and located that the
workers are not aubjegted to a draft of air h«rlag a t«*
perature »ore than 10 F» below the gmiral rocs tanpemi^
ture or a velooilqr of more than &60 f«p»B«
Sotei Xaleta oloae to the celliag with upward defleetoni
give beat results*
t8«48 The oharaflteristloa of the exhaust fan abould be aueh as
are best fitted for the purpoae. Ae faa notor should be
provided wilfti an overload protaatlve device and on la*
•tallaticms ^ere exploalvs duats, fum^e, or gaaea n«y be>
anoouatered. It ahould be of aooloaad noa-sparkinjs type#
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lh« •zhauat f«ii la ft ayttwn handling ftbrulT* dust 0hoal4
ba loofttod on ths olMUi*ftir aid* of tho duit aopArotor or
protoatod fron woar hy a oultftblo oofttlng* Fana liaztdling
ftoid g&aoa and other oorroaivo Btateriala ahouid b# oon*
atrxMted of aultable reoiatant material*
Mainton^eo and toatlMj^
£6«fil keapoasibllity for the oporfttioa and madUitenasoo of an
•xhauat ayatem ahould bo plaood in the handa of ono maB«
Eia duties ahould inoludoi (l) Boutlne Inapeotlon and
repair or replaoeBMeot of worn and damaged parts | (2)
woper maJbatenanoo of tho fan and other moving F«rta|
(8) operation of the alr«eleanlng oquipMnt In aeoordanoo
with the instruotiona of tho doslraixig engineer and the
Manufaoturor of the equi|)Mont| (4} Instruotlon to the
workers in the proper use of tho vystsai for maxloaaa a&fe*
ty and ooaiforti (6) report to proper plant exeoutiTo any
wec^« non-uae or abuse of faollltioi*
86«5fi Uethod of Testing Bihaust S^stsn for Effloionoy of Operas
tlon#
the meaBuraaaent of eonoeatr&tion of polluting naterl*! la
tho atanosiphoro of tho plant oonatitutos tho baeio ntaana
of meaouring the effeotivMtesa of oontrol eooured by m
ojdiaust i^Bten* Suitable nethoda of aKupllng and meae*
uroaoQt must be aaployed and the rooults ooopared with
eertain standarda of po«stla«ible oonoen^tloo of tho
ooots&inating substanoe*
A few testa oannot be rolled upon to give a true laoaaurw
of oontrol over a long period of tlAO# Bo-testing on a
routine eohedule la also nooeosary*
It is essential to make oertain (1) that the design lo
fwidanontally aouaadj (2) that tho aystan is operated in
aooordanoo with the iz^atruotions of the desl^ilnc ooglneer
and the manufftoturor of the oqulpiaonti (5) that tho syatam
la properly mAlntain^df
tS«6S Ueasuranent of Airflow
Routine meaBurement of airflow through ttie Byststt shows
whettior it is operating in aooordanoe with tho original
doalgn the dotomlnatlon of the atatlo auotion at Tarious
hoods is hel|ful as an in^ex of operation and toSLintenanew
but in addition it is reocnttended that an airflow motor >•
proTldod in the main line to indloate the total flow* A
pltot*statio tube may bo aoployed for this purpoooi Ita
advantages are alBplioity of operation and aero resifitanM^
but the instruasnt is troubleoomo in a dust eadiaust oystan
beoause tho presauro^ponings Weorae plugged with duet* A
venturi aeotloa in ttie main pipe providoa a peraaamt motor
without great oost and does not introduoe oxoobbIvo re®
aistanoo when properly doBignod.
ii^xploslTo Vapors end tiaaos
S9«X Storage
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1Kli*ra S gallon* or of liquid* whiah ;iiv« flea*
able vapor* at ordinary t^paratures are kopt« the eain
supply should ba storod In a burled tank located outside
the building; and the woWelne supply should be puaped int^
the building as needed* lihen this puap 1* stoppedj^ all
the liquid* in the pipe should flov baek into the supply
tank* Inhere a buried tank and pun^ oatmot be used^
Biain supply should be stored outside snd well smy frsa
ether buildings and should be kept oorered and under leek
and key«
Inert gas systsns, «fal^ parevent mlacture of air with the
cases of flatonable liquids in storage, are reeooeaended#
yotet Aoong the ooaaon liquid* glTing off flosiable
vapors whloh are explosive when aixed in the proper
proportions with air arei gasoline^ naphtha, bensine^
bensol^ toluol* xylol« asqrl aoetate (banana oil)*
earbon di»sulphidef aloohols, ethers and aeetones* the
majority of so-*oalled "volatile solvents" fall in this
olassf also ll^ht fuels and illumiiiants* and many
niscturss used for o leaning u)d for thinning laoquers*
enazMls* paints and varnishes* All liquids sub^eot to
rapid evaporation should be regard^ with suspieioos
unless their oonstltuents are definitely known and
ttnderstood*
It should be kept in isind lhat moat solvent vajmrs are
heavier than air and so have a tendeuey to flow toward
lower levels and peeket la suBtpa» basssients and other
depr*ssloQs«
S9»t Safety oans of 6 gallons eapaelty or sttaller should be
used for distributing tkw liquid to working plaoes where
aaall aaounts are used* Systssse and appllanoes approved
by the tfioderwrlters* Laboratories offer speoifleaticns
for these and greater requirements*
S9«l toltlea Bwiiydt
ftnoltlng and Idte pessesalon of i&atohes or other flans pro*
dtteing artloles should be prohibited in areas i^re ex*
plosive sstterials are used* stored or generated*
Open lights or flames* swltohes* motors or other eleotrleal
•qulpseirt (exoept those parovided wltia approved vapor*pr99f
enolosures) should not be permitted where haiards arft
present throughi
Artlfiolal Leal^er Uanufaoturlag
Cegreasing of Seine (with gasoline or beoaia*)
Sipping or Gleaning (with liquids listed above)
Japan ISlxlng
l4oquer Uan^sfaeturlag
Sltrooelluloes Filn Storage
Rubber Csmeist Klaciag
Cpray l^nting ^
Dip Coating and Oven Orylag
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Coal, Orflila» or St&rob IXiato
Or iriiorovor oxploviT* t-Aporft, gMoo or duots oro pro*«at«
XilMadMoont light* of tbo double gl^ koylosa typo should
bo need to provide llluBlBotlen*
S9«i Stfctle glootriolty
l^oetlvo moAQ* of diffusing ohsrgos of statlo olootrloltgr
shall bo prorided^ suoh aai
{Maintaining the moisture ooatsoat of the air at not loss
tiiaa 60 per osaat rolativo bwidltgr*
Bending and gro<undlng of all ootoXllo parts*
iVorisloc of brui^ oolleotors or otfaor effootlTo neans of
roBoring statlo olootrlel^ from aovlng belts*
9so of non-oonduoting aiatmrials. If possible, is roooa*
ttondod vhero oondltlons are suoh that statls slsotrlal^
obargos osy aoouBBxlate*
90* Spray Ooating
50*1 aisards
Iho basards iHiioh say bo inolds&t to spray ooatiog opera*
tions are of tvio general typasi
(a) Plro end explosion hasarda due to the presanoo of a
finely divldod mist of highly flsmable laaterlal*
(b) Roal1d& hasards duo to the presenoe of potentially
haraful substanoos suoh as lead, bansol end silloa*
(o) fisallik hasards from finely divided ootals la lootal
spraying*
grooaulAong
the foiiaSrIng reoosnendatione represent Hhm mlalsMB pr«*
oautlons oousidervd advlsabls for spray eoating opsratiOM*
90«2I For Spray Coating Oparatlons of All types
Sprsy eoating should be oonduotod In segregatad booths or
rooas, end a separate booth should be proridad for eaoh
spraying operatlui*
Adoquato o:diottet ventilation should be provided for all
spraying operations* She aqMiissat should be so arraagsA
that fan notors are outside of the exhaust duets BZ»d do
not eocne in oontaot with vapor^ladsn air*
Good houselceepiug is essential^ and should inslude a sys*
tsBtatlo daily oleaning sohedulo*
It is suggested that tho inside of Byrmy booths asy be
ooatod wil^ fire resistlTO greased paiper, gresa soap,
vaseline or whiting and glyoerine, to faollltate ^e re«
Boval of deposited paint or its equivalont by oeans of
hose and water*
S0»22 For Spray Coating with Materials Containing Ploamable
Substanoe*
Exit faoilltles should be sdequate to insure the qulA
egress of all nployaas la ease of a flaidi, firs, or e»*
plosion*
£aeh sprey rocn or booth shoold be providad with saparata^
••lf*a«fitainad aidiaust systm, not •e&seeted at any poiat
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to the oadiauat duots from my othor roos or booth so M to
o;Told the iXfeaibillty ot flr« flaohix^ fron om rooan or
booth to onotber tbrougb osbooet duots terainotlng la o
ooauoa hoador»
2n sacomlf aiaohiuory, notoro and owltohoa ahouXd bo lo-*
oatod outaido oS apr«yliis dopartmantag but^ if so Xoontodt
thoy ahguld be eubjoot to cmorgaooy ooatroX vltAila tho
dopartuent* KoQ«forrou« fail bXadoa «od oXooaAag tooXo
afaotiXd bo uaod*
Slootrio notora^ owltohoai trirlagA XlghtlDft fixturMf oto*^
•bould bo of typoa apirorod for uao In oxploolvo atBOa<»
fhoroo»
All ea^arrd ffiotal parta ouoh aa pipi»S« fr«i!ioa« oto.^
•hould bo offeotlveXy (.:,roiDdod«
Llghtiiag fixturea Bhou24 proforably bo Xooatod outaldo of
tho apre^ booti) or oonpartewitt Sookota ^ouXd bo of tho
koyXoaa typo wd both aookota and Xaa^ ahouXd bo enoXoaod
in vapor-proof globos*
Piro protootloB apr^<A^uo« oxtinguiahora, aprlnklor ayatama^
otov, ahould be provided and ahouXd be kopt ready for lia-
aodiata uao*
Saaldsg^ and ttio poaaoaaioa of aatahoa, all gciplo^'ooa
oagagod in apray ooatlas oporatlona ahouXd bo prohibltod^
Sn^Xloa of ooi^tlzig ti&tariaXa, aoIvoQta and dlXuoata in
oxooao of thoao roqulrcd for Inmadiato uao ahouXd bo atorod
raejoto from the apraying dopartoMnt#
Iho ifltako for the air oomprooaor tf^ouXd bo dlroot frogi
tho outaldo atisosphoro or looatod a oafo dlotanoo £raa Urn
•prayUig oporationa#
90*ft8 por Spray Coating with Katoriala OoBtainlcg ItenafoX Sub*
atanooa^
Approved roaplratora^ preferabXy of the poaitlvo air proa*
aure type and drawing air frem an imoontaninated aouroo^
ahouXd bo worn by alX ampXoyeoa en^;ed in apray ooatlng
oporationa* Iho to/m **ap^revod roapiratora,** aa u«o4
haroin, aviona thooo ap. rovod by th^ tAiitod Statoa Buroan
of Hliioa for th€ apeoiHo aorvloe undor ooaaldoratlon»
Coating natoriaXfi froo frcm bonBoX« Xoad and aiXloa ahouXd
bo uijod YThorovor ponaibXo#
'So prevent the in^eatlon of Xoad« adequate tmehlng faoiXitleg
ahouXi bo jE^vidod aiid uaed, nnd eating or ohowing la tho
•prayiqg doportneut should bo atrlotly prohibitoda
Oogglea^ glovea atid aprons ohooXd bo providod and u«od
nooosoary*
SI# Tank Oporatlons
Aolds and Oauatio Lis^uldo
8S«1 5tora;;e taaka Tor d«n|£oro(is Xl^uida should bo so looatod
that i^osaiblXit^ of injury to persons through tank falluro
la ainiaiaod*
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Stong* tenkv should bo to iaotoXXod m to prorldo oppor*
tunll^ tor ooaploto Inopootioa* Oonoroto fowtdbtiorio or*
roooBBondod*
8t*t Strong Midi ond sotiatlo Uq[ulda i^uld bo faoadlod in
bulk hy tho folXovlng nothodi oalyt
Orftvitjr syvtooui
Ooaprooood air or Uiort gM dloplftOMMBt tyotwc
Prootturo punp lyotoM
YthorovM* .poisiblo thoso syatont should oxtond to woiidiig
spooos 80 thot It will bo uluoooasary to oarry suoh liquids
in mil oontfti23ors«
OarWys* Jugs snd Bottlos
bonaoi'io&lXy f«tolod» moy bo uador intomal prosouro
ttt higli toBperaturos, and ahouXd sot^ thor«foro« bo stored
lAero exposed to dlreot sunlight or other oouroos of oxoes*
siYO heat*
The oondition of tho wooden oont&inora of newly roooiTod
aeid oarboya ahould be oheokod*
Vhen Biaall quantitioa of aoida or oauatlo liquids nuat Xm
handled i&anualXy» oarboy truoka, safe oontainora, in*
oXinatora and bottle oarriera should bo proridod. CabOMd
earboyo should not be used and air preoaure ahould not b«
applied to oarboya. Carboys ahouXd be enptied only by
awana of an inollnator, or by aioana of a pt»p iritioh* with*
out oausing either auotlon or proaaure in the bottle* droart
the liquid from it* Whoa oarboya are oBpt^« thoy ahould b«
rinsed out with water and drained. Before addinf; water*
oarboya should be Inverted to B«ka absolutely sure tha%
they are mpty^
S2«4 ^tootiye CloAlnz
Operators angaged in handling oorroaive liquids, repairing
pipe linea, eto», ahould be provided with gog;gleo and
rubber glovea, and, where neoeaaary, with rubber aprMio
and boota* It ia deairablo that ahower heada equipped with
quiok operating valves be provided in areas where aoids aro
handled*
A»lf and Cauatio Hould Linea^ Pmaps, Bto«
Before 'Seii:^ dlMMmtled pipe lines, punpaj" oti,, whioh are
to be repaired ahould be drained, blown down with ocrapreaaed
air, relieved of all preaaure and kept free fron prosaure*
Ttetioular attention ahould be paid to branoh llnea whers
pooketa laay exiat*
All punning on the qrst«a with whioh parta under repair ar«
oonnooted ahould be atopped tmleaa blank flangea are la*
atalled in linoa to aegrogate auoh parta from ttio pmps*
A fiance oonneotloa ahould be broken by heing oovored witti
a shield of sheet lead or rubber through whioh the wedgo
ahould be driven*
After oonpletion of a repair job, all spillage or liquids
ahall be thoroughly washed away with laater*
ISO
!• BUjIlograpt^
flam foXlmlcg Anorioan titacdard* approrad by th« Amerioan S^mdardc
Aaaoolation and partalnlcg to oafoty ara publlthad by «3d nay bo
aaourad fron tha Aiaorloan Eitandarda Aooooiatlon^ 29 V^oat fl9th Stroot*
Koiv Tork« ]9«w YoHe.
Abraaivo Uhools, £aXoty Oodo
Slovor and Sxhauat fiyataao
Building Gooatruotlon and UatorlaXo« Flra foots
building Eklta Cedo
Conatruotlon bafoty Codo
Drinking Fouatalno
Ouat Bxploaion»« l^orostlM
Bleotrioal Codo« ZtatlonaX
Blaotrioal tiafotgr Codo« National
Safaty Sulan for tho Znotallatlon and liaintonaiioo
of Hleotrioal Supply Stationa
Safoty Rulaa for tho Znatallatlon and Maintananoo
of Slaotrlo Supply and Cosmunioatlon Llnoa
Safety Kulaa for tha Zna^illatlon and Maintananoo
of Kloatrlo Utilisation H^ul^nan't
Safety Kales for the Operation of £leotrio
Squipnent and Lines
£xhaust £^ataasi Doaigyi, Conatruotloa
Pire and Gxploslea, Use of Znort Om for
Prersatioa
Floor and VAll Oponlnga
foundries, Proteetioa of Workoro
Gas ^sk Canisters, XdeatifloatiOK
Gas Safety Codo
Band and Foot Prosooo
Heads and Eyes, Frotoetion of
3UKiustrlal Sanitation
taddoro
tightlag
Faotorios, iails and Other flork Haooa All-lSSO
Power Presses B11-1W7
Power Tranaoiission, Ueohanieal blfi»1987
frivy, fisnitary Z4.a-19M
£ailiA||;s a;^d Toe Boards a12«1988
Tosctlle Safety Codo U''1SS9
Bandbook of Industrial Safety Standards, Umi Tovk» How Torit»
Vational ConoorTatioa fiujroou« XWt
h7'im
2M.1-1WI
A2«19M
A9-1M0
AlO.1-1989
24«£-lMa
IIZ
ci-mo
C2«l-19ll
C2.2-1941
C2.S-1941
G8.4«Xm9
Xis«i0-19l0
•12-1982
B8-1988
jCl8-1880
82-1827
82-19S8
24
A14-1888
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